
This document was too large to scan as a whole docLC:ent, te.' wre i
breaking into smaller sections.

DOCUMENT NUMBER: . D -Ci-yDP-O & 6

SECTION -1_ OFc__%.

TITLE:_/05- &Esnj_ _ErsfE &tc WS/

Pi-T (SVt a)P St&vvo AAL&

'Sc~J /i oj4P s±- -77

DATE:

ORIGINATOR:

CO:

A-fl
bJ 4 C--

RECIPIENT:

CO:

REFERENCES:

pl'ce f,



I

if



S
Page 1 1

. E 140731FEB 2 3 1W4r ENGINEERING DATA TRANSMITTAL
I

BEST AVAILABLE COPY
BD-7400-172-1 (07/91)

2. To: (Receiving Organization) 3. From: (Originating Organization) 4. Related EDT No.:

DISTRIBUTION PROGRAM SUPPORT NA

5. Proj./Prog./Dept./Div.: 6. Cog. Engr.: 7. Purchase Order No.:

105KE/WASTE A. D. RICE NA
MANAGEMENT/PS/HAS
8. Originator Remarks: 9. Equip./Component No.:

RELEASING INTO THE SUPPORTING DOCUMENT SYSTEM FOR NA
RETRIEVABILITY PURPOSES. 10. System/BLdg./Facility:

NA

11. Receiver Remarks: 12, Major Assm. Dwg. No.:

FOR RELEASE NA
13. Permit/Permit Application No.:

NA
14. Required Response Date:

02/11/94

15. DATA TRANSMITTED (F) (G) (H) (I)

Al IC) TDI Reason Origi- Receiv-

Item (E Titl, or Description of Data Impact for nator er

7N o. No. No. Transmitted Level Trans- Diepo- Dispo-
mittal sitian sition

1 WHC-SD-WM-DP-062 NA 0 105KE SAND FILTER Q 1,2 1
BACKWASH PIT (SFBWP)
SECOND CAMPAIGN

16. KEY

Impact Level IF) Reason for Transmittal (G) Disposition (H) & (11

1. 2. 3, or 4 (see I. Approval 4. Review 1. Approved 4. Reviewed no/comment

MRP 5.43) 2. Release 5. Post-Review 2. Approved w/comment S. Reviewed w/comment
3. Information 6. Dist. (Receipt Acknow. Required) 3. Disapproved w/comment 6. Receipt acknowledged

1G) (HI 17. SIGNATURE/DISTRIBUTION G) (H)
(See Impact Level for required signatures)

Rea- Disp. (JI Name (K) Signature (L) Date (M) MSIN IJ) Name (K) Signature IL) Date (M) MSIN Rea- Diep.
son son

1,2 1 Cog.Eng. A. D. Rice 7

1, 2 1 Cog. Mgr. J. Kristofzski

1 1 QA J. C. Langford 35. )
Safety

Env.

18. 19. 2_ 21. DOE APPROVAL (if r quire)
Ltr.No

of/ A 7 i/ El Approved wcrietA Dapproved w/coments

signawtf EDT/ Date Authorized Representative Dat Cog t at Disapproved w/comments

LOnginitor for Receiving Organization E , M I.r



PAGE nr n IONALLY
r BLANK

~21



Ref erevice:INFORMATION RELEASE REQUEST wHCecm-3-4

/ /Complete for alt Types of Release
Purpose ID Number (include revision, votiue, etc.)

E] Speech or Presentation El Reference WHC-SD-WM-DP-062, REV. 0
[] Full Paper (Check [XI Technical Report

only one [) Thesis or Dissertation List attachments.
(] Summary suffixi E] Manual
[I Abstract [] Brochure/Flier EDT-140731
[] Visual Aid El Software/Database[I V ...I Ai SotwamDataoseDate Release Required

[] Speakers Bureau [] Controlled Document
[] Poster Session [] Other 02/16/94
[] Videotape

Title 105-KE SAND FILTER BACKWASH PIT (SFBWP) SECOND Unclassified Category Impact

CAMPAIGN I UC- Lev:( Q
New or novel (patentable) subject matter? [X] No Yes Information received from others in confidence, such as proprietary data,
If Yes, has disclosure been submitted by WHC or other company? trade secrets, and/or inventions?

No [ I Yes Disclosure NoWsi. [X] No Yes (Identify

Copyrights? [XI No Yes Trademark.?

11 Yes has written permission been granted? [X] No Yes (identifyl

No [ ] Yes (Attach Permissioni

Complete for Speech or Presentation
Title of Conference or Meeting Group or Society Sponsoring

NA J NA
Date(s) of Conference or Meeting City/State Willproceedingsbe published? [] Yes [X] No
NA I NA will material be handed out? [] Yes [X] No
Title of Journal

NA
CHECKLIST FOR SIGNATORIES

Review Required per WHC-CM-3-4 Yes No Reviewer - Signature Indicates Approval
Name (printed) Signature Date

Classification/Uncfassified Controlled
Nuclear Information 1] 1X]

Patent - General Counsel [X] []
Legal- General Counsel [X] []
Applied Technology/Export Controlled
Information or International Program [1 [X]
WHC Program/Project [X] [I c. L. Bennett - <
Communications [] [X]
RL Program/Project [X] [] r

Publication Services [X] [] J. R. Dunphy
Other Program/Project [] [X]
Information conforms to all applicable requirements. The above information is certified to be correct.

Yes No INFORMATION RELEASE ADMINISTRATION APPROVAL STAMP
References Available to Intended Audience [X] [] Stamp is required before release. Release is contingent upon resolution of

mandatory comments.
Transmit to DOE-HQ/Office of Scientific
and Technical Information

[] [X]
Author/Requestor (Printed/Signature) Date

A. D. Rice .

Intended Audience *

Internal [ Sponsor [X] External

Responsible Manager (Pri ed/Si ature ate

J. Kristofzski 2 ./Date Cancelted Date Disapproved

/ 'I
, I

BD-7600-062 (08/91) WEF074 Part 1



ISP



SUPPORTING DOCUMENT 1. Total Pages

2. Title 3. Ntber 4. Rev No.

105-KE SAND FILTER BACKWASH PIT (SFBWP) SECOND WHC-SD-WM-DP-062 0
CAMPAIGN

5. Key Words 6. Author

105-KE, SAND FILTER BACKWASH PIT, SECOND CAMPAIGN Name: A. D. Rice

APPROVED FOR signature

$ .A PUBLIC RELEASE Organization/charge Code 12430/6/9/57

7. Abstract

NA

8. PUR AND USE OF DOCUMENT - This document was prepared f se 10. RELEASE STAMP
within U.S. Department of Energy and its contractors t is to
be used ont-y to perform, direct, or integra work under
U.S. Department 6 nergy contracts. This doc is not approved
for public release un - reviewed.

PATENT STATUS - This docUmen , since it is transmitted in
advance of patent clearance - ma ailable in confidence solely
for use in performa of work r contracts with the
U.S. Deportment of rgy. This document is to be published nor
its contents o wise disseminated or used for Ptnqoses other than
specified ve before patent approval for such reli or use has OFFICIAL RELEASE
been ured, upon request, from the Patent Counsel, U.S. tment BY WHC

nergy FieLd Office, Richland, WA.

DISCLAIMER - This report was prepared as an account of work DAT E FB 2
sponsored by an agency of the United States Government. Neither the
United States Government nor any agency thereof, nor any of their
employees, nor any of their contractors, subcontractors or their <
employees, makes any warranty, express or implied, or assumes any
legal liability or responsibility for the accuracy, completeness, or
any third party's use or the results of such use 'of any information,
apparatus, product, or process disclosed, or represents that its use
would not infringe privately owned rights. Reference herein to any
specific conmmercial product, process, or service by trade name,
trademark, manufacturer, or otherwise, does not necessarily
constitute or imply its endorsement, recommendation, or favoring by
the United States Government or any agency thereof or its
contractors or subcontractors. The views and opinions of authors
expressed herein do not necessarily state or reflect those of the
United States Government or any agency thereof.

9. Impact Level Q

A-6400-073 (11/91) (EF) WEF124



THIS PAGE INTENTIONALLY
LEFT BLANK



5Th

Date Printed: February 10, 1994

Hanford Operations and Engineering Contractor for the US Department of Energy

'esingaus
Hanford Campary
P.O. Box 1970 Richland, WA 99352

WHC-SD-WM-DP-062, REV. 0

222-S ANALYTICAL LABORATORY

oject: 105-KE FILTER BACKWASH PIT (SFBWP)
SECOND CAMPAIGN

Pr



THIS PAGE INTENTIONALLY
LEFT BLANK



WHC-SD-WM-DP-062, REV. 0

TABLE OF CONTENTS

Narrative . . . . . . . . .
Sample Data Summary . . . .

UNDIGESTED SAMPLE ANALYSES . . . . . . . . . . . . . .

Total Alpha Analysis (Sample J1424,J1425) . . .
Total Alpha Analysis (Sample J1426, J1427,31428)
Total Alpha Analysis (Sample J1427) . . . . . .
Total Alpha Analysis (Sample J1445, J1446) . .
Total Alpha Analysis (Sample J1445) . . . . . .
Total Beta Analysis (Sample J1424, 31425) . . .
Total Beta Analysis (Sample J1426, J1427, J1428)
Total Beta Analysis (Sample J1445, J1446) . . .
Total Beta Analysis (Sample 31445, J1446) . . .
Total Beta Analysis (Sample J1445, J1446) . . .
Gamma Energy Analysis (Sample J1424, J1425)
Gamma Energy Analysis (Sample J1426, 31427, J1428
Gamma Energy Analysis (Sample J1445, J1446)

Plutonium 239/240 Analysis (Sample
Plutonium 239/240 Analysis (Sample
Plutonium 239/240 Analysis (Sample
Plutonium 239/240 Analysis (Sample
Plutonium 239/240 Analysis (Sample
Plutonium 239/240 Analysis (Sample
Plutonium 239/240 Analysis (Sample
Plutonium 239/240 Analysis (Sample
Plutonium 239/240 Analysis (Sample

Americium Analysis (Sample J1424)
Americium Analysis (Sample J1425)
Americium Analysis (Sample J1426)
Americium Analysis (Sample J1427)
Americium Analysis (Sample J1428)
Americium Analysis (Sample J1445)
Americium Analysis (Sample J1445)
Americium Analysis (Sample J1446)

. . . . . . . . . . . . I

. . . . . . . . . . . 12

. . . . . . . . . . . 22

. . . . . . . . . . . 23

. . . . . . . . . . . 41

. . . . . . . . . . . 65

. . . . . . . . . . . 77

. . . . . . . . . . . 95
. . . . . . . . . . 107
. . . . . . . . . . 125
. . . . . . . . . . 149
. . . . . . . . . . 167
. . . . . . . . . . 185
. . . . . . . . . . 190
. . . . . . . . . . 228
. . . . . . . . . . 280

31424)
J1425)
J1426)
J1427)
J1428)
31445)
J1446)
J1426)
J1446)

321
358
396
436
478
516
562
601
634

. . . . . . . . 668

. . . . . . . . 706

. . . . . . . . 745

. . . . . . . . 782

. . . . . . . . 820

. . . . . . . . 857

. . . . . . . . 893

. . . . . . . . 930

ii

)



WHC-SD-WM-DP-062, REV. 0

Uranium Analysis (Sample J1424, J1426) . . . . . . . . . . . . . . . 970
Uranium Analysis (Sample J1424, J1425) . . . . . . . . . . . . . . . . 984
Uranium Analysis (Sample J1426, J1427, J1428) . . . . . . . . . . . . 998
Uranium Analysis (Sample J1445) . . . . . . . . . . . . . . . . . . 1017
Uranium Analysis (Sample J1445, J1446) . . . . . . . . . . . . . . 1040
Uranium Analysis (Sample J1424, J1426) . . . . . . . . . . . . . . . 1050
Uranium Analysis (Sample J1425) . . . . . . . . . . . . . . . . . . 1064

Inductively Coupled Plasma Spectrographic Analysis (Sample J1424, J1425)
J1426, J1427, J1428). . 1069

Inductively Coupled Plasma Spectrographic Analysis(Sample J1445, J1446)1137

This report consists of pages I through 1168, plus 892.1 and page 732 is
intentionally left blank.

iii



Employee payroll numbers have been eliminated from this
data package to protect the privacy of WHC employees.
The elimination of these numbers in no way compromises
the integrity of the raw data or information contained
herein.

.1 A'44
L. R. Webb
Records Management Specialist
Program Support

Date

iv

C /// / ;



Tg p~fUTNfOA



WHC-SD-WM-DP-062, REV. 0

NARRATIVE

1



,EIS pAGE UMNTIONALLY
Ltrr BLANK



Westfnghousa
Hanford Company
P.O. Box 1970 Richland, WA 99352

WHC-SD-WM-DP-06 2, REV. 0

105-KE BASIN
SAND FILTER BACKWASH PIT (SFBWP)

SECOND CAMPAIGN
NARRATIVE

1.0 INTRODUCTION

Data for the Sand Filter Backwash Pit
are being reported in accordance with
the strategy and methods to be used to
the floor of the 105-KE Irradiated Fue
Backwash Pit and transfer channel. Th
to provide characterization data of th
the 105-KE Basin sand filtering proces
accumulated in the SFBWP.

(SFBWP) Second Campaign samples
WHC-SD-NR-PLN-013, which provides
sample and analyze the sludge on
I Storage Basin Sand Filter
e primary goal of this activity is
e solid residual materials from
s as the materials have

2.0 SAMPLES

The seven samples of the SFBWP Second Campaign arrived at the lab in
three shipments, two shipments on 11/10/94, and one on 11/12. These
samples arrived in two jars each, with identifying numbers S3062-02,
S3062-03, S3062-04, S3062-05, S3062-06, S3062-07 and S3062-08, as
expected from separate communications. All sample jar pairs were easily
identified by the sample numbers above, and all jar contents appeared to
contain the materials expected; namely varying amounts of sand, brown
"mud", and water, accompanied by significant radiation fields. The sand
was on the bottom, covered by mud, then water. The water was clear, and
its interface with mud sharp and level. The samples could be moved
about carefully without disturbing this interface. All seven were
understood to have come from the KE backwash pit.

Another sample in the shipments, S3062-01, consisted of two
clear KE basin water, and was not used or processed further.

jars of

Sample S3062-07 and S3062-08 were understood to have been taken at the
same location in a manner to ensure the former would contain mostly
water and backwash pit "mud", and the latter would contain water and the
underlying "sand".

2
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3.0 SAMPLE PROCESSING

3.1 Consolidation

Since these samples were each in two jars, the individual jar
contents needed to be consolidated into a single settling jar for
each sample. This was done by first pipetting off and saving the
excess water from each sample jar, then agitating the jar and
pouring the contents into a new consolidation jar. The saved
water was then used in a rinse bottle to rinse the remaining
sludge out of the sample jar and into the consolidation jar, As a
result, each consolidation jar was nearly filled with consolidated
sludge and excess water. For samples S3062-02 and 53062-07, the
consolidation jar was 250 mL in volume, while for the remaining
samples it was 500 mL.

During the consolidation operations, it was observed that oil
films would show up on many of the consolidated samples' water
surfaces.

3.2 Settling

The consolidated sludge samples contained sufficient excess water
to permit sample suspension. Each sludge sample was shaken to
suspend the sludge, then placed on a level surface and twisted
back and forth a few times to level the sand layer, then left
still to settle. Tamper tape was applied to the jars to assure no
disturbances. Small plastic rulers were taped vertically to the
outside of each cdnsolidation jar to monitor the settling of
sludge layers as time passed. Data on the water, mud and sand
layer heights above the jar bottom was logged on several occasions
during the settling period. The water levels did not change, nor
did the sand levels after initial settling, while the mud layer
heights slowly decreased over the entire settling period. The
mud-water interface became very sharp and clear in a very short
time. The total settling time for these samples was 138 hours.

After settling, marks were made on each consolidation jar opposite
the top of each discernible sludge layer. In S3062-02, S3062-03,
S3062-04, S3062-05 and S3062-06, there appeared to be one sand
layer and two mud layers; a "coarse" mud having a darker brown
color, and a "fine" mud on the very top of the sludge having a
lighter brown color. The remaining two samples (S3062-07 and
S3062-08) had only one discernable sand layer and one mud layer.
The mud-water interfaces of all samples were reasonably level.

After marks were made delineating the levels of each sludge layer
in the samples, the marks were overlaid with clear tape for their
protection. It was estimated by eye that the uncertainties in
making the sludge level marks would be approximately equivalent to
a 10 mL standard deviation in determining sludge volume thereby.

:3
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3.3 Sludge Volumes, Weights and Digestions

The radiation fields from the sludges by themselves did not
warrant their being processed in a hot cell. Therefore the sample
processing was completed in the radioactive service hoods.

The drying vessels for these samples were 500 mL PTFE beakers with
PTFE "watchglass" covers and PTFE standoffs (to allow venting).
Each settled sludge sample was relieved of its excess water by
careful pipetting, and then weighed in its settling jar. Next, the
sludge was rinsed out of its settling jar into a tare weighed
drying beaker using lab deionized water, to be dried at hot plate
setting 1 - 2 (low heat) to constant weight. Each time a sludge
was weighed, it was mixed before reheating.

Each empty consolidation jar was cleaned out by rinsing, swabbing
with towels and drying in the hood draft. Its tare weight was
taken, then it was weighed again with laboratory water added up to
each of the sludge levels previously marked in order to provide
data for sludge volume calculations.

Once dried, the solids were mixed a final time and split for
archiving and digestion. The digest portion, approximately 10
grams, was weighed in the same 500 mL PTFE beaker by difference
after removing the archive portion. Sample S3062-07 had fewer
than 10 grams of net dried solids, so its entire solids were
digested, leaving none for archival.

Digestion for this campaign contrasted with that in previous
campaigns in that both digests of a sample were placed in a single
1-Liter flask to be diluted to 1 Liter, and no sequential digest
total-alpha samples were withdrawn. Before, digests were diluted
to 500 mL, total alpha samples withdrawn, and digests were then
combined into a 2-Liter volume. This change was instituted to
reduce the amount of time needed to digest the samples, and was
based on campaign one experience which showed that the digestion
procedure developed for these samples was very effective at
placing the alpha bearing materials in solution.

Digestion was begun by adding 125-150 mL of digestion acid, which
is 1 part by volume 10 M HCl and 1 part IOM HN03, followed by 2
drops of concentrated aqueous HF, and placing on the heat to
simmer for four hours total. The digesting mixtures were
typically observed to consist of a sand on the bottom containing
bits of dark foreign material, and a floc, which convected with
the colored digesting acid. It was observed that a thin, oily
"bathtub ring" appeared inside the digester when these samples
were digested, which was not rinsed into the flask.

After digesting, each mixture was cooled and poured into four 50
mL plastic centrifuge cones. The digester and its undissolved
residue were rinsed three times with digesting acid, and the
rinses added to the cones. The cones were centrifuged 15 minutes.
The clarified centrifugate was then carefully decanted into a 1-

4
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Liter volumetric flask. The cones and their residue contents were
then rinsed twice more by adding a portion of acid, agitating,
centrifuging for 15 minutes, and decanting without loss of residue
into the flask.

Next, the cone residues were rinsed back into the digester with
digesting acid and the residues were digested a second time in the
same manner as the first digestion, and the digestate and rinsates
added to the same flask used for the first digestion. Finally, the
1-Liter flask was made up to volume with deionized water. Samples
of this combined digest were submitted to both 222-S and PNL for
chemical and radiochemical analyses.

Each sample's digest residue was rinsed back into the digester and
dried to constant weight to obtain an acid-insoluble residue
percentage. The dried residue was observed to consist of a
reasonably clean-looking sand contaminated by gray fines, a few
black bits, and a few paint chips, At least two sample residues
were observed to contain ion exchange resin beads. A portion of
each residue was submitted for x-ray diffraction, x-ray
florescence and polarized light microscopic analyses. The
remainder was archived.

4.0 SAMPLE PROCESSING RESULTS

Those results generated by sample processing have been summarized in
Table 4.1. Some of the calculations therein depend on the assumption
that the density of water be 0.998 g/mL. Most items are self-
explanatory, while a few bear additional comment:

CALCULATED HEIGHT IN SAMPLER assumes that the sample sludge volume made
a column of that height in the I inch i.d. sample isolation tube used
for this campaign. It can be compared with measured values of sludge
height in the pit to gauge the efficiency of sampling, although there
may be differences between settling in the laboratory and settling in
the pit.

SOLIDS CONCENTRATION is the factor to use, together with PCL DILUTION
FACTOR and DIGEST RATE, to convert reported chemical concentrations in
units of grams/mL digestate to grams/mL sludge. The PCL DILUTION FACTOR
in this campaign was unity due to the change in digestion procedure.

AVERAGE PARTICLE DENSITY is the pycnometric calculation of the density
required of the solids which displace water to produce the sludge
density as found. Given that most of the solids are expected to be
sand, (hydrous) iron oxide, aluminum oxide and uranium oxide, the
density ought to be that of sand or higher. The tendency to be lower
than sand in particle density may be due to the presence of lighter
foreign matter such as paint chips. The result for S3062-07 is highly
improbable, and is probably due to the fact it was almost entirely mud,which is extremely watery and therefore difficult to measure by this
method.

5
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Table 4.1 KE BACKWASH PIT SAMPLE PROCESSING DATA AND CALCULATED SLUDGE PROPERTIES- S3062- SERIES

DATUM SAMPLE SAMPLE SAMPLE SAMPLE SAMPLE SAMPLE SAMPLE
(units) S3062-02 S3062-03 S3062-04 S3062-05 S3062-06 S3062-07 33062-08

SLUDGE NET WEIGHT 15914 228.44 173.58 227.75 412.18 116.41 198.15
(g}

DRY NET WEIGHT 41.41 88.40 39.27 91.44 220.56 6.20 56.23
(g dry solidsl

DIGEST NET WEIGHT 10.07 9.95 10.05 10.12 10.58 6.20 10.06
(g)

RESIDUE NET WEIGHT 8.78 9.02 8.09 9.58 986 2.42 8.78
(g residual

SLUDGE VOLUME 135 185 139 154 270 110 145
(imL)

VOL.% WETSAND 23 28 5 31 57 3 12
% by vol. in siudge}

VOL % WET MUD 77 72 96 69 43 97 88
I% by vol. in sludge)

WT. % SOLIDS 26.02 38.70 22.97 40.15 53.51 5.33 28.38
I% by wt. in sludge)

WT % WATER 73.98 61.30 77.03 59.85 46.49 94.67 71.62
(% by wt. in sludge)

WT % RESIDUE OF DIGEST 87.19 90.65 80.50 94.11 93.19 39.03 87.28
(t % of dry solids)

SLUDGE DENSITY 1.18 1.24 1.25 1.48 1.53 1.05 1.36
Ig sludge per mL sludge)

CALCULATED HEIGHT IN 10.46 14.35 10.77 11.95 20.96 8.58 11.30
SAMPLER

(nches)

SOLIDS CONCENTRATION 0.308 0.479 0.288 0,594 0.818 0.056 0.386
(g solids per mL sludge)

WATER CONCENTRATION 0.875 0.758 0.965 0.886 0,710 0.998 0.975
(g water per mL siudge)

AVERAGE PARTICLE DENSITY 1.79 1.44 3.14 1 94 1,43 16.39 3.07
(g particle per mL particle (improbable

result)

DIGEST RATE 99.30 100.50 99.50 98.23 94.52 161.29 99.40
(mL digest per g solids digested)

PCL DILUTION FACTOR 1.000 1.000 1.000 1.000 1.000 1.000 1.000
(no units)

6
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5.0 INORGANIC AND RADIOCHEMICAL ANALYSIS RESULTS

Spreadsheets have been provided which summarize the inorganic and
radiochemical results for the samples submitted to the 222-S laboratory.
In addition, a spreadsheet is provided which relates the Sample Analysis
Plan (SAP) sample ID to the various other identification codes used by
Process Chemistry Laboratories and the 222-S Laboratories, and what
analyses were required by the SAP for each sample.

Sample precision as defined by the Sample Analysis Plan (SAP)
WHC-SD-NR-PLN-013 is represented on the data spreadsheets under the
column heading "PRECISION 2RSD (%)". This value was derived by
determining the standard deviation (SD) of the three results (sample,
duplicate, triplicate), multiplying the SD times two, and relating this
value as a percentage of the mean of the three results. If the 2RSD
exceeded the percentage stated in Table 3-3 of the SAP for that
particular analysis, the analysis was rerun until acceptable precision
was obtained, or until it was determined that additional analysis could
not be justified due to ALARA principles and/or the low probability of
achieving acceptable results. "Qualitative" analyses such as the
nondestructive examination (X-Ray Diffraction) did not require duplicate
and triplicate runs.

Accuracy as defined by the Sample Analysis Plan (SAP) WHC-SD-NR-PLN-013
is represented on the data spreadsheets under the column headings "SPIKE
%REC" and "SPIKE DUP %REC". If the recoveries for either of the spikes
were outside the range specified in the SAP Table 3-3, then the analysis
was rerun until acceptable accuracy was obtained, or until it was
determined that additional analysis could not be justified due to ALARA
principles and/or the low probability of achieving acceptable results.
Spikes and spike duplicates were required for the plutonium, americium,
and uranium analyses. Analyses which did not require spikes and spike
duplicates will have the letters "NA" (not applicable) in these columns.

The "REAGENT BLK" column of each spreadsheet lists results which provide
assurance that the material used to prepare the digestate for analysis
(usually water) was not contaminated with the analyte of interest.
These results are always reported by volume.

5.1 Alpha Total

A spreadsheet is provided which summarizes the total alpha results for
the SFBWP Campaign Two samples. A rerun was requested for 31427
(S3062-04) due to failure of the accuracy criteria. The rerun was
performed successfully. A rerun was requested for 31445 (S3062-07) to
determine if the alpha analysis was beta sensitive. No beta sensitivity
was found.

It was determined, based on experience with the first set of SFBWP
samples, that the digestion procedure developed specifically for these

7
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samples was sufficient to place over 99% of the available alpha bearing
material in solution. As a result, no alpha digestion results appear in
this package, as they did in previous data packages (see sec. 3.3).

5.2 Total Beta

No unusual circumstances were encountered while analyzing the SFBWP
Campaign Two samples for total beta. One batch was rerun because the
replicate analyses were not performed. The rerun results varied by less
than 5% from the initial batch.

5.3 Gamma Energy Analysis

Results for all of the SFBWP Campaign Two samples are presented on the
GEA spreadsheet, although only one analysis was required by the SAP. No
special problems or method variations were noted. The major gamma
emitting isotope detected for each sample was Cs-137, which accounted
for approximately 90% of the total gamma activity. The Am-241 values
determined by gamma emission compared well with the values derived by
separation and alpha energy analysis (see sec. 5.5). One isotope for
two samples (Eu-155/J1425,J1428) failed the precision criteria because
it was present at low concentrations.

During the period that these samples were analyzed it was determined
that the GEA detector calibrations had lapsed. Calibrations were
performed under the chemist's direction, and no problems were
encountered.

5.4 Plutonium 238/239/240

During the first campaign of K-Basin samples it became apparent that the
available stock of Pu-236 tracer would be depleted before all K-Basin
samples would be analyzed. As a result, the amount of tracer used for
each batch was cut in half. To improve counting statistics, the count
time for the Alpha Energy Analysis (AEA) was increased from eight hours
to twenty-four. Analyses which were candidates for rerun were postponed
until all initial analyses were completed. Reruns were performed
serially to ensure that the most serious analytical errors were resolved
before moving on to the next.

Two plutonium reruns were performed. Sample J1426 (S3062-03) failed the
precision criteria. The rerun was successful, and appears on the
spreadsheet. Sample 31446 (S3062-08) was rerun due to failure of the
LMCS standard. An Off-Standard Condition Report (OSCR) was generated
1/19/94 and completed on 1/21/94. A reanalysis was successfully
performed, and appears on the spreadsheet.

Sample J1428 (S3062-05) spike duplicate exceeded the accuracy criteria,
and the standard mount was of poor quality. The standard results,
however, met acceptance criteria, as did the precision results. The Pu-
239/40 concentration also fell within the expected range when compared
with other analytes. Due to concerns about tracer material and sample
delays, no rerun was requested.

5



WHC-SD-WM-DP-062, REV. 0

Pu-238 was present at concentrations only slightly above detection
limits in the majority of samples. For this reason, the precision
criteria was not met for J1446. Increasing the sample size would result
in better detection limits, but would also result in greater amounts of
tracer material being consumed. Precision results were not calculated
for those samples that did not provide three results (sample, duplicate,
and triplicate) above detection limits.

5.5 Americium 241

One rerun analysis was requested for sample J1445 (S3062-08) due to
failure of the precision and accuracy criteria. The rerun was
successful and appears on the spreadsheet. Sample J1427 (S3062-04)
results were acceptable in all regards with the exception of the spike,
which exceeded the accuracy criteria by a small (2%) margin. Results
compared well with the GEA (see below) so a rerun was not requested.

The following table summarizes the Am-241 results for the Campaign Two
samples by two separate detection techniques, alpha energy analysis
(AEA), and gamma energy analysis (GEA).

SAMPLE AEA(uCi/q) GEA(uCi/q)

J1424 .793 .806
J1425 2.51 2.70
J1426 1.76 1.83
J1427 4.72 4.56
J1428 1.41 1.46
J1445 29.6 30.3
J1446 3.20 3.18

5.6 Uranium

Reruns for samples J1424, J1426 and J1445 were requested due to failure
of the accuracy criteria. The rerun results appear on the spreadsheet.

Uranium results by laser fluorometry for the SFBWP Second Campaign
samples vary significantly from results obtained by ICP. The laser
results are approximately 20-100% higher than the ICP results, as
summarized in the table below.

SAMPLE LASER(ug/q) ICP(ua/q)

J1424 6.OE+03 4.3E+03
J1425 3.2E+04 2.IE+04
J1426 1.7E+04 1.3E+04
J1427 5.3E+04 3.1E+04
J1428 1.3E+04 8.0E+03
J1445 1.3E+05 1.1E+05
J1446 3.2E+04 1.6E+04

9
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The laser fluorometry method used to analyze for uranium (LA-925-106) is
subject to interference due to the matrix of the K-Basin samples. The
samples are approximately 4M aqua regia with large amounts of dissolved
solids, iron, and organics. Adequate pH adjustment of the sample was
not possible due to the acid concentration. Steps were taken to remove
chloride and organics prior to analysis. Large dilutions were performed
to minimize the remaining interferences. This reduced the precision of
the analysis. A second uranium procedure which utilizes laser induced
phosphorescence was performed, but significant matrix problems occurred
with this analysis also.

5.7 ICP

All instrument calibration and calibration blank requirements were
within the specified control limits. All precision requirements were
met, with the following exceptions: cadmium (J1424), lead (J1425, J1426,
J1427, J1428, J1446), samarium (31427), zinc (J1448), thallium (J1445),
and sodium (J1446). The failures for cadmium, lead, samarium, and
thallium are attributed to the low levels (<5xIDL) of these analytes in
the samples. Failures for zinc and sodium cannot be explained at this
time. The initial interference check samples were inadvertently omitted
from the first batch of ICP analyses, and none were performed with the
second batch. There is no practical significance to the error for the
first batch. A final interference check sample was analyzed, and no
problems were encountered. The second batch (J1445, J1446) may have
experienced some unusual interference, but problems with the
interelement correction factors have not been observed with any of the
other K-Basin Samples.

5.8 Nondestructive Examination

Samples of the residue remaining from the digestions were submitted for
X-Ray Diffraction (XRD) analysis. The results indicated the presence of
primarily silicon oxide (Si02) in each case.

X-Ray Fluorescence (XRF) analysis was requested but was not performed
because the XRF instrument has not been functional during this project.

Polarized Light Microscopy (PLM) work is in progress and will be
detailed in a separate report.

5.9 Mass Balance

Information on mass balance determinations will be presented in a
separate report.

10
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5.10 Practical Quantitation Limit (PQL) Evaluation

The following analyses did not meet the PQL requirement stated in
SAP.

Report Value

< 12-21 ug/g
< 71-75 ug/g
< 167-178 ug/g
< 66 ug/g
< 4.3 uCi/g

Sampl e

all samples
J1424/25/26/28/46
all except J1445
J1424
J1445(sam)

6.0 REFERENCES

WHC-SD-NR-PLN-013 Rev 1, Sampling and Analysis Plan for 105-KE Basin
Filter Backwash Pit, Westinghouse Hanford Company, Richland, Washington.

11

Analysis

B (ICP)
Sm (ICP)
Tl (ICP)
Pb (ICP)
Pu-238

PQL

5 ug/g
10 ug/g
40 ug/g
42 ug/g
3 uCi/g

the
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SAMPLE DATA SUMMARY
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WHC-SD-WM-DP-062, REV. 0
K EAST BASIN CAMPAIGN 2

SAP ID

quadrant I

Field ID PCL ID RSA Lab ID

S3062-02
dry residue KE 64D J1409 XR

digestate KE64A1425 AT

'quadrant 2 S3062-03

dryresidue KE65C J1410 XE

digestate KE65A J1426 AT

quadrant 4 S3062-04
dry residue KE 77A J1411 X
digestate KE 71A J1427 AT

IANALYSIS

RD,XRF,PLM

,TB,GEA,Pu.Am.U,ICP

RD,XRF,PLM

,TB,Pu,Am,U,ICP

RD,XRF,PLM

,TBPu,Am,U,ICP

quadrant 3
dry residue 3062-05 KE77B J1412

digestate KE72A J1428

quadrant t 362-06
dry residue KE64C J1408
digestate KE65D J1424

researeh uppr )
dry residue
digestate

research (lower)
dry residue

digestate

S3062-07
KE84A J1414
KE 83B J1445

7717162LKRE 83A
KE 83D

J1413
:11446

XRDXRFPLM
ATTB,GEA,Pu,AmU.ICP

-7

lXMD,XRUTLM
AT TB,Pu,AmUM CP

XRD,XRF,PLM

ATTB,PuArnU,IClP

I XRD,XRF,Pl M

AT,TB,PuA rn.U C l -J

13



SFBWP CAMPAIGN 2
ALPHA TOTAL

tSAMPLE ID LBI

S3062-02

S3062-03
S3062-04
S3062-05
S3062-06
S3062--07
S3062-08

J1425

114:26

J1427
11428
J1424

J1445
11446

SAPE _CADUPLICATE TR MAN
uC u/ _ ui/g

4.22E+00 4.33E+00 4.65E+00 4
34E+00 275E+00 E+00

803E+00 8.15E+O0 8.17E+00
2.49E+00 2.27E+00 2,22E+00
L.32E+00 1.12E+OO l.17E+00
5.27E+01 4.8E+01 5.73E+01
5.14E+00 5.IIE+00 4.51E+00

.40E
iOEA

PRECISION SPIKE SPIKE DUP STANDARD BLANK

2RSD () % REC % REC %REC uCi/ml

+00 10. NA N 97.5 <1.12E-05
+) - - 19.3j NA N 99.4 <7.42E-0

=.12E+00
.32E+00
.20E+00
.27E+01
492E+s0)

1.8
12.1

17.9
17.1
14.4

NA

NA

NA
NA

NA

NA 96.5
N 99.4

N, 97.5
N 98.2

<8.03E-06
<7.42E-

<1.12 E-05
<1.17E-05

N 982 <1.17E-051

9n

Co



SFBWP CAMPAIGN 2
TOTAL BETA

[SAMPLEID LABID SAMPLE DUPLICATE ITRIPLICATE MEAN

I uCi/g uCi/g I uCi/g uCi/g
PRECISION SPIKE

2RSD(%) J %REC

SPIKE DUP STANDARD BLANK

[%REC %REC uCi/mil

11425 9.76E+01 1.00E+021 9.62E+01 9.80E+011 4.21 NA NA 92.9 <1.03E-04
11426 5.83E+01 5.70E+01 5.63E+01 5.72E+01 3.6 NA N 95.9 <9.14E-05
11427 1.23E+02 1.25E+02 1.26E+02 1.25E+02 2.4 NA N 95.9 <9.14E-05
J1428 3.55E+01 3.41E+01 3.52E+01 3.49E+01 42 NA NA 95.9 <9.14E-05

11424 2.16E+01 2,14E+01 2.01E+01 2.10E+01 7.3 NA NA 92.9 <1.03E-04
31445 3.08E+02 3.11E+02 3.21E+02I 3.13E+02 4.31 N NA 94.7 <5.56E-04

4.12E+01 4.15E + 011 4.09E+01 3.9 NA NA 94.7 <5.56E-04

:
cin

m
0

S3062-02
S3062-03
S3062-04
S3062-05
S3062-06
S3062- 07
S3062-08

I

11446 4.OOE+01



SIHWVP CAMIAIiN 2
LA

SAMPLE ID i LAB ID ISOTOPE I SAMPLE .hDUPLICATE 'IRIPlICATE I MEAN

u ___ Uq - Clg I uCig
PRECISION I STANDARD BLANK

2R(SD(j %RFC uC/I

[S3J62-02

53062-03

11425

J1426

S3062-04 11427

83062- 5~ Ji1428

S3062-06 ].11424

S3062-07_ _J1445

I S3(X62-08 111446

Ani-24l 2.68E+00.
Co-60 6.26E-01
Cis--137 3.19E+±01

IEu--154 
4.83E--01

Eu-155. 2.84E-0

An-241 183E+00
Co-60 4.84E-01
Cs-137 1.48E+01
Eu-154 3.85E- 01
_Eu-155 2.07E-01

Ai-241
lCo-60

Cs- 137
Eu-154
Eu-155

A-241
Co-60 t

[-1_37
Eu- 154
Eu-i55*

Am-241

Co-60
Cs- 137
Eu-154

E-155 --

An--241

Csr 137
_Eu- 154
Eu-155

Amn-241
Co-60
Cs 137
Eu- 154

'Eu-155

4.65E+00

4.32E1+011
9.52E-011

5.20E1-01

1.49E1+00
307E-01
1,49E+01
2.65E-011
1 39E-01

8-55E-01
3.25E- 01
1,26E+01!

<3.33E-02
9.22E1-021

3.05E+01
261E+00
1.18E+02
6.42E+04)
3.531+00

3.281E+00
7.12E.-01
11E+01
6.33E--01
322E-01,

272E+00i
6-57E-01
324,+ 01
5.37E-01-
3.25E-01

I.84E+00
4.79E1-01
1.47E+01
3.61E-01

-4.5011+ (X0

9,33E1-01
4.2E-01

451E+00

3.36E1-01
151E+01
91E-01

2IE--01

7.83E-01
3.25E-01
1.21E+01

<1.47E-011
8.37E-02

2.97E+01
258E+00
1.17E+02
618E+00,
3.39E+00 I

7.10F-01
I 30E+01
.40E-0 1-

3.5 111-0

2.70E+) 2.70E+00 1.5 N 938E-05
675E-01 6.53E-01 7.7 99.2 <935E-05
3.22E+01 3.211+01 1.5 101.0 <1.22E--04
5.78E,-01 5.33E-01 18.01 NA <2.84E-04
2.23E-01 2.77E-01 361 NA <2.20E-041

1.82E+0) .1.83E+00 1.1 NA <3.26E-04
5.15E-01 7.7 99.2 <4.54E-05
1.48E+01 1.4711E+011 0.8 103.0 <6.36E-05
3.73E-01 3.73E-01 6.5 NA <1.48E-04
1.94_E-01 J 1.92E-O 15.1 NA <1.29E-04

4.55E+00 4.56+00 3.3 NA <3.26E--04
1 . .4+ 13E+00 5.5 9 . <4.54 -05
4.37E+01 4.35E+1 1.1 103.0 <6.36E-05
1.E+00 _ 9.77E-01 12.2 NA <1.48E-04
5.25E-01 4 89E-01 24.4 NA <1.29E-W4

1.37E+00 1.46E+00 10.9 N <3.261-04
3.25-01 3.23E-01 8.9 99.2 <4.54E-05

1E+411, 1.51E+01 2.0 103.0 <6.36E-05
2 055E 1 2.70E-01 13.7 N <1.48E-04
1_75E-01 1.70E-01 52.3 NA <1.29E-041

7.81 -01 8.06E-01 - -10.61 NA <938E-05
3,23E-01 3.25--01 0.7 99.2 <9.35E-05
119E+01 1.22E+01 5.9 101.0 .22E-04
I.77E-01 NA N N <2.84E-04
99'E-02 9.17E-02 17.0 NA <2.20E-04

106E+01 3.03E+01 3:4 NA <3.16E-04
2.63E+0 2.61E+00 1 1.9 102.0 <6.93E-05
1.19E+02, 1.18E+02 1.2 14.0 <7.88E-05
6,35E+00 632E+001 4,0 NA <2.33E-04
3.26F+00 3.391+001 8.1 NA <1.34E-04

+0E+00 318E00 6.7 NA <3.16E-04
7.061- 01 7.09E-01 0.9' 102.0 <6.93E-05

29E+0 1.30E+01 1.4 Id4+t <7.88E-05
99E-01 6.24--_* 7.0, _ N. <2.33E-04

3'21E-- i 3.31E-01 I 10.2! N <1.34E-04,

*Failed the precision criteria due to low sample concentration.

I1

r
9
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0
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SFBWP CAMPAIGN 2
Pu-239/40

LSAMPLEID LAB ID SAMPLE I DUPLICATE
uCi/g 1 uCi/g

TRIPLICATE

uCi/g

MEAN

uCi/g 12RSD (%) % REC

3.15E+00
2.16E+00
5.94E+00
2.21E+00

3.06E+00
2.14E+00

6.07E+00
2.1 IE+00

3.01 E+ 00
2.18E+00
5.85E+00
2.20E +00

S3062-06 11424 8.66E-01 1.02E+00 9.32E-01 9.40E-01 16.6 96.0 96.4 105.0 <3.75E-0
S3062-07 J1445 3.31E+01 3.19E+01 3.60E+01 3.37E+01 j12.4 99.9 97.3 97.5 <8.40E-03
83062-08 11446 3.84E+00 4.13E+0O 3.89E+00 3.95E+O0j 7.8 99.0 107.8 93.5 <1.76E-03

SFBWP CAMPAIGN 2
Pu-238

AMPLE ID LAB ID SAMPLE DUPLICATE TRIPLICATE MEAN PRECISION SPIKE SPIKE DUP STANDARD REAGENT BL

uCi/ uCi/g uCi/g uCi/g 2RSD %) % REC % REC %REC uCi/mi

S3062-02 131425 ] <5.22E-01 <4.04E-01~ c5.7E-Ot NA NA NA NA NAf <5.93E-03

10.9
5.4

9.6
7.6

101.6
101.2
112.3
116.0

4.23E-01
9.08E-01

<4.56E-01
<1.46E-01
<4.27E+00

<2.25E-011 3.41E-01 3.82E-01
I.08E+00 <5.73E-01 9.96E-01'

<2.59E-01 3.0SE-01 NA
<2.70E-01 <2.17E-01 N

4.OOE+00 5.10E+00 4.55E+00

5.46E-01 8.18E -01 5.53E-01 6.39E-01 I

NA

NAJ

N

N
4861

NA
NA
NA
NA

NA
NA

NA
NA

NA
NA
NA
NA

NA
NA
NA
NA
NA
NA

-<1.35E--02
<1.39E-02
<2.92E-03
<2.62E-05
<1.45E-02

<2.77E-03

Spike duplicate failed accuracy criteria.
** Exceeds precision criteria due to low relative concentration.

6

mC
-u
0~

PRECISION I SPIKE

S3062-02
S3062-03
S3062-04
S3062-05

SPKE DU?

% REC

STANDARD

%REC

REAGENT BLK

uCi/mI I

S3062-03
S3062-04
S3062-05
S3062-06
S3062-07
S3062-08

J1426
11427
11428
11424

J1445

J1446"

2.83E+00
2.25E+00
5.53E+00
2.28E+00

_106.2
_I 55
110.3

31425
J1426
J1427
J1428*'

104.2

95.0
109.6
120.3

<1.28E-03
<6.91E-04

<1.81E-03
<8.01E-04



SFBWP CAMPAIGN 2
Am--241

SAMPLEID LABAMPLE DUPLICATE_ TRIPLICATE M MEAN I PRECISION SPIKE

uCi/g uCi/ ~ uCi/g uCi4 2RSD (%) %REC

FS3o062-02 11425 2.SOE+00 2.51E+00 2.22E+00 51E+00 22.9
S3062-03 J1426 1.81E+00 1.70E+00 1.78E+00 I.76E+00 6.5
S3062-04 J1427* 4.46E+00 4.97E+00 4.75E+00 4.72E+00 10.7
S3062-05 J1428 1.38E+00 1.41E+00 1.44E+00 1.41E+00 4.9F
S3062-06 J1424 7.79E-01 8.17E-01 7,83E-01 7.93E-01 5.3
S3062-07 J1445 3.11E+01 2.85E+01 2.92E+01 2.96E+01 9.1
53062-08 114463.08E+00 3.03E+00 3.49E + 00 3.20E+00 15.7

SPIKE DUP STANDARD REAGENT BLK

% REC %REC uCi/mI

101.4
89.5

122.3
109.7
112.1

103.8
116.4

104.9

115.5
107.6
102.8
101.9

88.0
89.8 90.71 <8.28E-03

* Spike failed accuracy cri teria.

C/)

6

m

-O
as

I'

123.5 <3.73E-03
<1.87E-02

<5.71E-03
1.97E-03

<2.63E-03
<1.71E-0

108.9

112.0
112.0
120.2

104A4



SFBWP CAMPAIGN 2
URANIUM (LASER FLUOROMETRY)

SAMPLEID LABID SAMPLE DUPLICATE
ug/g ug/g

TTRIPLICATE I MEAN

I ug/g 1 ug/g

1.83E+04 1.72E+04

5.14E+04 5.26E+04
1.41E+04 1.33E+04

PRECISION SPIKE

2RSD(%) %REC

102.9
102.4
123.2
101.0

SPIKE DUP1 STANDARD I REAGENT BLI

I% REC I %REC U R/ml

<3.24E+00
<3.24E,-O1
<2.58E+01
<2158E+01

S3062-06 J1424 5.98E+03 6.12E +03 5.98E+03 6.03E+03 2.7 112.2 111.8 97.91 <3.24E-01

S3062-0 J1445 1.37E+051 1.37E+05 1.22E+05 1.32E+05 13.71 88.01 88.0 118.9 <1.43E+01
S3062-08 11446 3.07E+04 J 3.07E+04 3.38E+04 3.17E+04 11.2] 90.4t 98.7 102.3 <3.12E+00

102.9
102.4

117.2
107.0

102.3
97.9

102.3
102.3

* Spike failed accuracy criteria.

3.23E + 04
1.67E+04
5.14E+04
1.18E3+04

S3062-02
S3062-03
S3062-04
S3062-05

0.0i1
5.11

19.9

Cn

0

m
0:

323E+04!J1425
31426
31427*-
J1428

323E+04

1.67E+04
5.37E+04
1.41E+04

323E+04



SAND FILTER BACKWASH PIT CAMPAIGN 2
ICP

WHC-SD-WM-DP-062, REV. 0
1424 ut/x .. 4plm!4g[ t)iu/| 2RSD(% 9IlDLug/gd

A - <DL <DL <DL NA 6.55E+00

Al 1.37E+04 1.35E+04 1.32E+04 3.6 4.15E+01
B <DL <DL <DL NA I31E+01
Ba 1,82E+02 1.80E+02 1.74E+02 4.9 6.55E+00
Be 8.76E+00 9.63E+00 7.63E+00 23.1 3.28E+00
Ca 1.23E+04 1.22E +04 1.18E+04 4.3 2.07E+01
Cd 1.29E+02 1.26E+02 1.18E+02 9.1 8.74E+00
Cr 1.55E+02 155E+02 1.43E+02 92 1.20E+01
Cu 8.03E+02 7.95E+02 7.73E+02 38 5.46E+00
Fe 3.09E+04 3.07E+04 2.93E+04 5.7 2,29E+01
Mg 1.88E+03 185E+03 l77E+03 5.8 5.46E+00
Mn 7.08+02 7.02E+02 6.74E+02 5.2 3.28E+00
Na 7.31E+02 7.16E+02 7.06E+02 3.4 3.06E+01
Ph 1.68E+02 1.64E+02 1,12E+02 42.7 699E+01

lAg <DL
'Al 6,25E+03

H <DL

BIM 4.12E+01
Br 3.21E+00

5.34E+03

d 3.86E+01
566E+01

C. 9 83E+01

It 1.90E+04
[Mg 6.41E +02

[M I.96E+02
INa. 2.42E +02

Ph l.09E+02
Si 1.05E+03
sm- DL

I <DL

Zn +98E+02

<DL
6.39E + 03

<DL
4.17E+01

3.58E+00
5.53E +03

<DL NA

6.42E+03 2.9

<DL NA

4.29E+01 4.3
3.70E+00 14.6
S.56E+03 4.2

25.5

4.0
4.6
5.2
5.0

4.8
-1.7

NA
3.3

3.01E+01 3.32E+01
5.54E+01 5.44E+01
9.54E+01
1.98E+04
6.69E+02

2.04E + 02
2.43E + 02

<DL
407E +03
7.09E+01

<DL
2.08E + 02

9.40E +01
1.99E+04
6.70E+02
2.04E+02
2.46E+02

<DL
1.08E+03

<DL
<DL

2.17E+02

624E+00
3,95E+01
1.25E+01
6.24E+00
3.12E+00
1.98E+01
8.32E+0 )
1.14E+01
5.20E+00
2.18E+01
5.20E+00
3.12E+ 00
2.91E+01
6.66E+01
3.02E+01

11425 ti/t duo ut/zI trinusFeV 2RSD DL ut/1

Si

NA 7.07E+01 Sm
NA 1,67E + 1

9.1 3.12E+00 Zn

1.13E+03

<DL

<DL

3,70E+02

1.11E+03
<DL

<DL
3.56E+02

1426 dup / rug/ 2RSD %
Ag <DL cDLj DL NA I 6.6413+00

A 1 9.47E+03 9.30E+03 9.31E+03 20 4.20E+01

II 167E+01 <DL <DL NA 1.33E+01

Ia 1.29E+02 1.27E+02 1.27E+02 21 6.64E+)0

h 6.73E+00 7.11E+00 6.982+00 56 
3 .3 2E+00

7.67E+03 7.58E+03 7.57E+03 14 2.102+(11
d 9.13E+01 8.54E+01 8.86E+01 6.7 8.85E+00

(1  8.85E+01 880E +01 l.40E+01 5.7 1.22E+01

u 588E+02 , 5.81E+02 5.78E+02 1.7 5.53E+10

, 2.39E+04 236E+04 2.36E+04 15 2.322+))!
Mg I.17E+03 1.15E+03 1,15E+03 1 8 5.532+00

n .55+02 5.47E+02 5.46E+02 1.7 3.32E+00

N. 5.0E+002 5.84E+02 5.87E+02 1.0. 3.10E+01

* 1.28E+02 9 9E0 9.74E+01 31.6 708E+01

S. 1,08E+03 107E+03 I.07E+03 1.6 321E+01
III ' DL <DL 7.88E+01 NA 7.52E+01

-<DL <IDL <DL NA 1.78E+02'
A'. f275E+02 69E+02 2.49E+02 10.4 3.322+00

DL - D<L NA' 6,57F+00 I27Aff_ dupL L L
Al .83E+04 179E+04 1,77E-+04 36 4F16R+01

B <DL _ <DL <DL NA 1_31E+01
Ba 276E+02 69E+02 2.63E+)2 4) , 57E+00
Be I.50E+01 1.39E+01 1.39E+01 8.1 3,20E+0)'
Ca 128E+04 125E+04 1.21E+04
Cd 1.83E+02 1.822+02 171E+,2 77 8.76E+11

'89E + 02 9.56E+02 9.27E+02 66 I 4!+1

Cu E02E+02 7.87E+02 771E+02 4 481 +4)4
Fe 425E +04 4.14F +04 4.04)E+04 6 1 2.301 +4)11
M 13117+03 127E+03 -23E+03 F -. 48E +1)
Mn 9.94E +02, 965E+02 635+ 6 329+0)
Na 9 .39+02 9.15E+02 8.92E+02 52 3 F +01
Pb 2.21E+02 2.04E+02 I.45E+02 41.7 741+4)I

S 9.13E+()2 8.94E +02 873E+0 4.4 3,18E +01
Sm* 1.15E+02 839E+01 +01 44.3 74SF +(41
Tl <DL <DL <,I i NA 1 1 76E+0!
I 5.2_92 +02 5.212 +02% S 4E+2 4 0 3

<D <D <L N A 6492+00
Al 6.69+03 6.742+03 6.85E+03 2.4 4,11E+01
I <DL <DL <DL NA 130E+01
lt 8.43E_+01 8.61E+01 8.74E+01 .6 6.49E+00
1, 4.96E+00 5.33E+00 4.59E+00 150 3.24E+00

0103 4.31E+03 4.42E+03 302.05E+01
Id 4.13E+01 4.50E+01 4.61E+01 12 5
Cr 4.68E+01 4.11E+01 4.43E+01 13.0 1.19E+01
Cu L59E+02 1.60E+02 164E+02 34 141E+00
'F 1.13E+04 1.13E+04 1.17E+04 3.8 2.27E+01
Mg 4.60E+02 4.63E+)2 4.75E+02 3.4 141E+00
Ms 2.42E+02 2 .4 IE+02 2.49E+02 3.6 324E+00

3.66E+02 3.63E+02 4.06E+02 12.7 3.03E+01
ph. 8.27E+01 8.23E+01 I 14E+02 396 6,92E+01
S.- 9,75E+02 98E0F I01E+03 I- 34+ 01
Sm <DL <DL <DL NA .35E+01

TI _ <DL <DL <DL NA .74E+02
Lit*_ 1.43E+02 1.49E+02 1,84E+021 27 +00

* Failed precision criteria.

1.07E+03 5.3 3.17E+01

<DL NA 7.43E+01

<DL NA 176E+02
3.63E+02L 3. 3.28E+00j

I



SAND FILTER BACKWASH PIT CAMPAIGN 2
ICP

1 J1445 va/ dipig/ Irip ug/4 2RSD (%) DL u/
< DL < DL < DL NA 1.06E+01

6.32E+04 6,46E+04 649E+04 2.9 6.74E+0I
< DL < DL < DL NA 2.13E+01

lSOE+02 1.84E+02 1.87E+02 37 1.06E+01
2.90E+01 3.05E+01 3.14E+01 80 .32E+00

3,21E+03 3.31E+03 3.40E+03 5.6 3.37E+01
I 1E+02 1I18E+02 l.23E+02 4. 142E+01
5,40E+02 5.43E+02 5.50E+02 19 I95E+01
141E+03 1.44E+03 l.45E+03 30 &87E+00
114E+05 1.19E+05 1.20E+05 6.3 3.73E+01
1.13E+03 1.18E+03 1.19E+03 5.8 8.87E+00
7.08E+02 7.45E+02 7.49E+02 61 5.32E+00
8,09E+02 828E+02 8.45E+02 44 4.97E+01
109E+03 106E+03 1.10E+03 4.1 1.14E+02
1.42E+03 1.47E+03 1,47E+03 41 5.14E+01
2.93E+02 3.63E+02 3.46E+02 21.7 1,21E+02
4.38E+02 5.23E+02 5.95E+02 30.2 2.86E+02

__.Y HE+03 1.18E+03 1.18E+03 69 5.32E+00

WHC-SD-WM-DP-062, REV. 0

1 11446 vIgz dup ugt' trip u/rj 2RSD (%) DL ueg
A < DL < DL < DL NA 6.56E+00
A] 945E+03 9.31E+03 9.53E,+03 2.4 4.15E+01

B < DL < DL < DL NA 1,31E+01
Ba 9.31E+01 9.16E+01 9.05E+01 2.8 6,561+00
Be 8.12E+00 7,21E+00 7.89E+00 12.3 3,28E+00
Ca 731E+03 7.10E+03 7,03E+03 4.1 2,08E+01
Cd 7 12E+01 6.67E+01 6.43E+01 10.4 8.74E+00
Cr 7.90E+01 8.08E+01 7,79E+01 3.6 120E+01
Cu 1,44E+02 1.40E+02 138E+02 4.4 h .47E+00
Fe 2.86E+04 2.76E+04 2.73E+04 4 S 230E+01

mg 7.46E+02 7.25E+02 7.21E+02 37j5.47E+00
Mn 4.49E+02 4.33E+02 4.30E+02 4,7 3.28E+00
Na* 3.67E+02 3.69E+02 2.88E+03 240.5 3.06E+01
Pb 127E+02 118E+02 9.71E+01 2711 7.00E+01
Si I.00E+03 9.78E+02 9.81E+02 2.5 3.17E+01
Sn < DL < DL < DL NA 743E+01
TI < DL < DL < DL NA .76E+02

Z 3,14E+02 3.04E+02 3.09E+02 3.2 328E+00

* iled precision criteria.
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WHC-SD-WM-DP-062, REV. 0

UNDIGESTED SAMPLE ANALYSES
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WESTINGHOUSE HANFORD COMPANY

WHC-SD-WMDP-0 62, REV. 0 222-S LABORATORY
ANALYTICAL BATCH

Lab Segrrunt Serial No. Custq (r I

Analysis: Sam Prel: y

instrument: Procedure/ Rev: L L: I /

Technologist Date:

Starting Time: Temperature

Ending Time: Chemist:

Comments:

Description Lab 10 Description Lab 10

M [NITIAL LMCS CHECK STD ]10 -1 1
2 REAGENT BLANK U 12

4 C - 14

41 141
8 13

9 19

20

Standard Primary Book No. Second Book No. Third Book No. and Final Vol. of

Type and Aliquot Vol. and Aliquot Vol. Aliquot Vol. Standard

(- I I Qo I Cwk________

1 _____ 1
____]

Cvi A.I,000dA
1

Oifl~i



ANALYTICAL BATCH SUMMARY SHEET WHC-SD-WM-DP-o62 REV. 0
METHOD: DATE START

LA-50-l1 DECEMBER 20,1993
PREPARED BY DATE COMPLETE:

S.L FITZGERALD DECEMBER 27,1993

UNITS: uCi/mL
SPL NAME SPL ID ANALYTE RESULT #1 RESULT #2 RESULT #3 AVERAGE 2*SD PREC ACCU %REC DET LIM % CT ER

STD119851 Jt40 ALPHA 8.24E-03 97,5 2.4E-07 29

BLANK J1402 ALPHA <1.12E-05 2.4E M2

KE6WD J1424 ALPHA 140E-02 1.18E-02 I.24E02 127E-02 2.27E-03 17.86 2.48E 5 0.7
2.411E-0 0 7

KEB4A J1425 ALPHA 4.25E-02 4.36E02 468aE-02 4.43E-02 4417EO 10.092.845 0

2.4"E-05 GA4
2 48E-0 0 4

NARRATIVE: m NO SPECIAL PROBLEMS/METHOD VARIATIONS IN THIS BATCH
LIST SPECIFIC PROBLEMS/VARIATIONS FOR THIS BATCH:

Standard resuits wje repoted as uCi/L

Fm Me biplicate run of sample J1424 bhe replicate value was not reported

because Me count value was very low wilt, reepect to Mte oter value obtained fm this sample.
This indicates are was an unknovn problen 150h Me repicate mount.
Because the other five mounts for this sample gave consisted results no achon is requested fo the replicate mount

24



PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SPACE

I- A jA'k-2- L / 0

I

AT: LA-508-101 (D-0) LIQUIDS NDA REPLICATE

es No, PEIZUR NAILER 13 13

1401-5525 SH SIZE 1. 2. or 5 (IS) 2 2

AL CMNIS (TC) 1278 1312

410 )NrT HE in IINlS (C) 30 30

ACKROUND in pm (BKG) 0.7 0.7

T LE S12E in mL (SS) 10.000 10.000

_ _ WWN FACrOR (DF) 1 1

IGESt DILILl1ON FACTOR (DDE) 1 1r CIENCY FACTOR (EiT) 0.2322 0.2322

JOHNSON Rma, or K (SAMPIE RATE) as APPRDPRIATE 41.900 43.033
......___ AMPLE mINEIXA1ON in jiCi/L 8.13E-03 8.35E-03

12120t93 jWS. I'ML in SAMPIE an-d REUCATh' 8.2382E-03

Rs (Sample Count Rate) = (IT / C - LIM
ALPHA TOTAL pCI/L = Rs 1000ml/L * DF ' DDF / ( SST * * 2220000dpm/pCi)
ALPHA fUAL pCi/mL = AIPHA 1UTAL pCi/ / 1000mL/L

ReLati Counting Eror = (The Square Root of TIC + KG * CT) / (1C - K C)

Detction Ieels and LIs Than Values are determined from Prodiure IA-508-002.

HA 1MTAL in P0i/ (AVERAGE) = 8.24E-03

DETECTlON

HA TOTAL in pCi/ml (AVERAGE) 8.24E-06 lEVEL

2.48E-07
pCi/ml

r.ELAMlE WOUNTNG ERMfR 2.9 % ____

Data Entry by: Date: 22-Dec-93
Approved by: Date: 7?--4- 3
Form 1 Rev. 1.1 I

25

Seaa No Sample Point Dae Time Issued Isorw,
J- , 40 . - F, F FCT L) '12-15-9? 1 : P '?

Dellkrmn,"ron Mel hod, Siandcar toul I Is ch.rge Code Reruns

A1 T ILA-bO8-!C 1 % EOV ER Y E14157 0
Sample Si culilcm.r ID

? Will STD
Remarks Ca cullaTrons Results

2.510 E2-CRB

WHC-SD-WM-DP-06 2. REV. 0

A, s1r I k/ae 2 A. A, 'a~ 4 Arrai,st5

Date TemComplPed La nt~A~' C

z4 I 2n I- 06 Cali
5 "E0 -061 o 10 031

Page I of 1



TOTAL ALPHA ANALYSIS - UNDIGESTED SAMPLE

WHC-SD-WM-DP- 062, REV. 0

Alpha Calculation (CRPC CAL 2.0)
E: Em BARELA, an 12-21-13 it 08:22:16
Daz4?37 2 -inch iount Alpha eff. : .2322
Suple size : 10 IL Dilution : I

Suple S J1401 &ount N 1

1278
0.7 : 8.12831-03 uCi/L alpha

30

Suple t 31401 Mount 5 2

IiL

0.7 :8.341-03 uCi/L alpha
30

26
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PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SPACE

WHC-_FD-WMl-P-62, REV. 0
Serial No Sample Point Date Time Issued Prioity

-ECHF OLD 12-15-93 9: 4 22
Determinaon Method Slandard Result Units Charge Code Reruns

LA-58-11 uCi/ML E14157 0
Sample Size Customer 10

CJDOvS BLK
Remarks Calciltsons Results

.ITT AS (CT/L
~SF la.14.T 6'?O 3

mHs H's Hs

it )Le1 T.e Correed tar,-, Mg' -

54-68M -061 P 10-031

AT: LA-508-101 (D-0) LIQUIDS BLANK REPLICATE.#eIial o )ElU- NUMBER 13 13
1402-5625 214Z 1.2, or 5 (S) 2 2

.tSWm65 *0TAol.fIs- (7) 23 16
' in MILTS (cl) 30 30

ACKGIUND in hepm (BKC) 0.7 0.7
in ML ( 0.100 0.100

_ i______i___| nIJWION FACIOR (D) 1 1
SICST DILUilON FACiDR (DDF) 1 1

AENCYFAC__R (Em7 0.2322 0.2322
JOHNSON Rmax. or Rs. (SAMPLE RATE) as APPRFPRIATE 0.577 0.504

O. ' AMPlE mNCFNMIA11ON in pCi/L 1.12E-02 9.78E-03
12120/93 kyG. pCi/l in SAMPLE and PIPUCATE- < - 1.0483E-02

Rs (ample Count Rate) = (I / C) - BKC

ALPHA 1OTAL pCiA =s * 1OOmL,/L * DF DDF / ( EFF * SS 2220000dpm/pCi
AlPHA 1OTAL pCi/mL = A1PHA 10TAL pCi/ / I000m/L
RMative CouUnting Err = (The Squan Root of T + BKG * C) / (T - BKG * CO)

Detection tevels and Less Than Values are detenined frm Predw IA-508-002.

HA TOTAL in Pci/ (AVERAGE) = < 1.12E-02
DE=IXrlON

HA TOTAL in pCi/mL (AVERAGE) < 1.12E-05 LEVEL

LESS THAN Value was Determined from Rmax. 2.48E-05

pCi/mL

JU Th'E C UNIN G EP MR 331.7%

jData Entry by: IDate: 22-Dec-93

IApproved by: "LT L2 Date: 2Z-- -1
Form 1 Rev. 1.1 '4 Page 1 of 1
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TOTAL ALPHA ANALYSIS - UNDIGESTED SAMPLE

WHC-SD-WM-DP-062, REV. 0

J /</0 -
Alpta Calculation
By: Th EmuEl,

(CiPCCAL 2.0)
on 12-21-1993 at 08:23:35

let 113 2 -inch ount Aipla eff. : .2322
Supe-pize : 1 LL Dilution : 10

Saple t J1402 tLurt t 1

23
0.7 ( 8.37071-03 uCi/L alpha

30

Saple I J1402 mount 12

16
--------- 0.7 < 6.90451-03 uCi/L ali'a

30



PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SPACE

WHC-SD WM-DP-062, REV. 0
Serial No Sample Point Date Time Issued Priority

.- F F717 E(7-E Tp 12-16-93 13: 7 22

Determinaton Metld Standard Result Units Charge Code Reruns

AT LA-508-101 uCi/ML E14157 0
sample Size Customer ID

? \9) D~ KE65D
Remarks Calcularions Results
CC1vT AS uCI/L

4 A I

Daed L

\t z u

AT: LA-508-101 (D-0) LIQUIDS SAMPLE REPLICATE
Semi 4 9 5E'tXMR N1UtRU 13 13

1424-5725 SH SIZE 1.2. or 5 (S) 2 2
4 &td%* AL tumS (7) 22288 21177

410 U 1HE in MNUTS (Cl) 30 30

At 1 AGRUND in cpm (BKG) 0.7 0.7
AT LE SZE in mL (SS) 0.100 0.100

iRta1k. UliON FACTOR (ll 1 1
iGESr DILIV1ON FACTOR (DDF) 1 1

AnaytziP11CECY FACTOR (EF') 0.2322 0.2322
JOHNSON RmaX, or Rs (SAMPlE RAE) as APIFPRPAh 742.233 705.200

r AMPLE ONCENW.ATION in pCi/ 1.44E+01 1.37E4+01
12/20193 V pCi/L in SA.MPIE and REPLICATE 1.4040E +01

R (Sample Count Rate) = (TI / CT) - RXG

ALPHA T0TAL pCi/L = Rs * 1000mL/L * DF * DDF / ( -E * * 2220000dpm/pCi
ALPHA TOTAL pCi/mL = AIPHA 1OTAL pCi/L / I000m1/L

Relatiw 0ctunng Eor = (The Suare oot of 1 + BKG C) / (iT - BG CT)

Deltci levels and 1ess Than Value ar detennined fnom Prcture LA-508-002.

HA 1DTAL in PciL (AVERAGE) = 1.40E+01

DE=l1ON

HA MTTAL in pCi/mL (AVERAGE) = 1.40E-02 IEVEL

2.48E-05

IFATE COUNTNG EPJOR 0.7% pi/mL

Data Entry by: /V -Y4 / Date: 22-Dec-93
Approved by: Date: E -Dec-7_3
Form 1 Rev. 1.1 Ii Page 1 of 1

29
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TOTAL ALPHA ANALYSIS - UNDIGESTED SAMPLE

WHC-SD-WM-DP-062, REV. 0

lpha calculation (CRPCAL 2.0)
By: E EILA, on 12-21-1993 at 08:24:00
Dat $13 2 -inch io'nt Alpha eff. : 2322

m ie-siy:1 : L tilution : 10

Fax;le % 21424 tout i I

2//7
222Z8

------------- - 0.7 : 1.43991+01 uCi/t alpha
30

Suple I J1424 ount 12

21177
------------- - 0.7 : 1.S650F+01 uCi/L alpha

30

/.34A

p;'~r



PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SPACE

WHC-SD-WM-DP-062, REV.0
Seral No Sample Point Date Time Issued Priotity

J 1424.-5725 EECHTOLD 12-16-93 13: 7 22

DetermInation Method standard Resutt Unts Charge Code Reruns

AT LA-508-101 uCi/ML E14157 
Sample Size Customer ID

?X KE65D
Remarks Calculations Results

COUNT AS uCT/L
MOE 13,14,15 OR 16

e TimeCor- ed .a Mg,

;7 toGl60O ,

V 5.115R00,005 q -'0 83

AT: LA-508-101 (D-0) LIQUIDS SAMPLE REPLICATE

,I 4vo,- LTCThR NUMBER 13 13
J1424-572S 6 l S12E 1 , 2, or 5 (US) 2 2

OT___ AL OUNIS (r) 18796 17880

2410 OM ThE in MNUTS (CT) 30 30

St. IACKGIROUND in cpm (MXG) 0.7 0.7
AT AMPL SIZE linmL (SE) 0.100 0.100

UTIO1N FACTOR (On 1 1
CEST DRIlON FACTOR (DDO) 1 1

A__ y__ 1CEn FACTOR (EF') 0.2322 0.2322
JOHNSON Rma, or Rs. (SAMPLE RATE) as APPRDPRIA1E 625.833 595.300

Da. IPE (NCENMAICN in pCI/. 1.21+01 1.15E + 01
12/20/93 VG. pCi/a in SAMPLE and REPLICATE 1.1845E + 01

Rs (Sample Count Rate) = (I / CT) - BKG

ALPHA TOTAL pCI/L = Rs 1000mL/L a OF * DDF / ( EF' *s * 2220000dpn/pCi

ALPHA TOTAL pCi/ml, = AlPHA 1TAL pCi/L / I0O0mI/L

Relative counting Enor = (The Square Root of + BKG C C1) / (W - BKG I CT)
Detnctjt levels and Less Than Value are deternined from Proedure LA-508-002.

HA ThTAL in PCi/L (AVERAGE) = 1.18E+01

DETEM1ON

HA TUTAL in pCi/mL (AVERAGE) = 1.18E-02 lEVEL

2.48E-05
pCi/mL.

JL ThTVE C)UNTNG EPfR 0.7%

iata Entry by: , ; - Date: 22-Dec-93
Approved by: Date: G- - '1
Form 1 Rev. 1.1 Page 1 of 131.
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TOTAL ALPHA ANALYSIS - UNDIGESTED SAMPLE

WHC-SD-WM-DP-062, REV. 0

Alipa Cticultion (CEPCCAL 2.0)
By: 11 BELRIA, , , on 12-21-1993 at 08:24:28
Det f13 2 nch sot Alpta eff. : .2322

LL Litn : 10

S a1e t j324 Iost 51

1879H

30
0.7 : 1.21411401 uCi/l alpha

Suple 9 31424 Hount 1 2

30
0.7 : 1.15481+01 uCi/L alpha

32



PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SPACE

WHC-SD-WM-DP-06 2, REV. 0
Seral No Sampie Point * Date Time Issued Priority

J 1424 . -:725 BECHTOLD 12-1 -3 13: 7 2?
Determineon Method Standard Resuli units Charge Code Reruns
AT LA-508-1O1 uCi/ML E14157 
Sample Sze Customer ID

?, 1 A00 t KEC5D
Remarks Caicuaions. Results

COUNT AS uCI/L
113W 1.3-14.15 (YR 1P6

fP 4'' 83,

Da IIIZIITfue Corpeted La M

AT: LA-508-101 (D-0) LIQUIDS SAMPLE REPLICATE

Serial s UFECR NUMBER 13 0
1424-5725 S 1 2, or 5 (K1) 2 0

' Al CDUN'S (70) 19167 0
410 UNT M E in Nln-ES (CO 30 0

ACKGROUND in qp (BKG) 0.7 0
T PE SIZE 1inmML (S) 0.100 0.000

Uh.h)N FACIhR (DF) 1 0
P IEsr DIUIlN FACTOR (DDF) 1 0

A...... - ... C.ENC. FACTOR (El 0.2322 N/A

JOHNSON Rma. or R (SAMPLE RATE) as APPROPRIATE 638.200 N/A
&S SAMPIEmODNCENRA1N in pCi/L 1.24E+01 N/A

12(20/93 Ci/L in SAMPLE 1.2381E+ 01

Rs (Sample Count Rate) = (T /CI) - BKG
AlPHA MDTAL pCi/L = Rs - 000mL/L * DF * DDF / ( E S * 2220000dpm/pCi
ALPHA TOTAL pCi/mL = AlPHA 'OTAL pCi/L / 1000ml]L
Relativ Counting Err = (The SjuareRt of T + BKG * Cl1 / (C - BKG * C)

Detectio levels and Less Than Values ari dettlained from Prmdure IA-508-002.

HA IUTAL in Pci/ 1.24E+01

HA 1V1'AL in pCi/mL 1.24E-02 IEVEL

2.48E-05
pCi/mL

PLAThE Ot 1NG EPJMR 0.7%

Data Entry by: Date: 22-Dec-93
Approved by: Date: L?-Pec--
Form 1 Rev. 1.1 Page 1 of I
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TOTAL ALPHA ANALYSIS - UNDIGESTED SAMPLE

WHC-SD-WM-DP-062,REV. 0
S C - ) / z7?e-

Ailpha Calculation
By: E BAELA,

(CRPC.CAL 2.0)
1on 2-21-!993 at 0:24:55

Det $13 2 -itch tount Alpha eff. : .2322
Saxple 1.t 7 iL Dilution : 10

Saple I 31424 !:unt I 1

--------- - .7 E .0el0 i alga
30

Suple $ J1424 'ount $ 2

19167
0.7 : 1.23811+01 uCi/L alpha

30

34
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PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SPACE

/-l WH% -SD-WM-DP-~n062, REV n
Serial No Sample Point Date Time issued Priority

.3 14C5.-F725 Er>!nLD 7 _

Determination Method Standard Result Unts Charge Code Reruns

AT LA-508-101 uCi/ML E14157 I
Sampfe Size Customer ID

?,)Q~gKEB64A
Remarks Caiculatons. Results

COUNT AS uCI/L
IISE 1314.15 CIT 16

Date - 1 T4 e C,oed Lao Io Mr

00 -0"" ta
$411 1 1CC2 R 1 "

AT: LA-508-101 (D-0) LIQUIDS SAMPLE REPLICATE

6.4.1= t L llP. NUMBER 13 13
1425-5725 1 SIZE 1 , 2, or 5 (0S) 2 2

(ITAL tUS (7) 61177 70416

410 UNT TOE in M= (CT) 30 30
ACKlIUND in cpm (BfG) 0.7 0.7

AT PE SIZE in M() 0.100 0.100
" :ta tM. ILITIN FACTDR (DF) 1 1

IGESr DILIIN FACIOR (DD) 1 1

A ...... CIENCY FACIR (Ef M) 0.2322 0.2322

JOHNSON &naz or R& (SAMPI RATE) as APPROPRIATE 2038.533 2346.500

SAM CEN1ThA'o1N in pQ/L 3.95E+ 01 4.55E +01

12/20/93 EC. pCi/L in SAMPl and REPlICATE 4.2533E+ 01

bs (Sample Count Rate) = (T /C)-BKG

ALPHA TOTAL pCi/L = RR 1000ml/L * DF * DDF / ( EFF * SS* 2220000dpm/pci)
ALPHA TOTAL pCi/mL = ALPHA OTAL pCi/L/ OOrnl/L
Relative Counng Eor = (Te Square Root of T + BKG ' CT) / (T - BKG - CT)

Detwhion levek and Iss Than Valus are detemined from Produre IA-508-002.

HA 'I'AL in Ci/ (AVERACE) 4.25E+01

DErX10N

HA iOTAL in p0i/mi (AVERAGE) = 4.25E-02 LEVEL

2.48E-05
pCi/ml,

.ELATIVE COUNUNG ERRMR = 0.4% p__/mL

1Data Entry by: 2 Date: 22-Dec-93
IApproved by: Date: a2- c- -93
Form 1 Rev. 1.1 Page 1 of 1
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TOTAL ALPHA ANALYSIS - UNDIGESTED SAMPLE

WHC-SD-WM-DP-062, REV. 0

Alpha Calculation
IT / L/JS--

(CRPCtL 2.0)
By: IM ULEEIA, , on 12-21-1993 at 08:23:08
Det .3 - 7-inch sount Alpha eff. : .2322
Sule ste : I E Dilution : 10

Six;le I J14H atrt t 1

61177
0.7 : 3.SK46I+01 uCi/L alpha

30

Saple I 31425 &unt 5 2

70416
------------ - .7 4. 55ZI+01 uCi/L alp!

30

I

36

572

7

;7



PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SPACE

/ -k WHC-SD-WM-DP-062, REV. 0
Serial No Sample Poimt

J 1425.-5725 B1CHTOLD
Date Time Issued Priority

12-16-93 13:17 72

Dererr nanton Method Standard Result Units Charge Code Reruns

AT LA-SOB-1O1 uCi/L E14157 0
Sample Size Customer ID

~O3 KEC4A
Remarks. Calculatons Results

CCUNIT AS uC / L
<FE 1514.15 OR 16

Y4 c (CL/

t-a4, Ma 4 AneI"s 5

Mrs Hi Mrs Hrs Mrs

are re CO-ied La rMr

54-feOCOC 06-,o-C53!

AT: LA-508-101 (D-0) LIQUIDS SAMPLE IREPLICATE
..$.aIrIuf NUMlEo 13 13
1425-5725 SIE I , 2 or 5 (14S) 2 2

| TAL CINTS (7c) 67374 67495
1DNIT MIE in 14NTS (CI) 30 30

ACWGRUND in cpm (BKG) 0.7 0.7
TAMPLE S12E m ml 0.100 0.100

IWIMN FACTOR (DF) 1 1
IGESr DII1ON FACTOR (DDE) 1 1

A...... .... E... FACTOR (T 0.322 0-2322

JOHNSO *N WRu or Ka (SAMPLE RATE) as APPRPRIATE 2245.11

D____ PLE CONCE4AI10N in PCi/ 4.36E +01 4.36E +01
12/2093 IAVG._pCIA in SAMPLE en REPLICATE 4.3592E +01

Rs (Sample Count Rate) = (T / Cl) - BKG

ALPHA TTAL pCiA = Rs * lOOOmL/L DF - DDF/ (EFT S 222000Odpm/pci)
ALPHA 7UTAL pCi/mL = ALPHA TUTAL pCi/L / lOOmL/L

Relative Countng Ermr = (The Sqare Raotof t + BKG 0 CT) / (TI - BKh * C)
Detection levels and less han Values art detemnimn fmm Pawure IA-50B-002.

HA hTAL in pC1/ (AVERAGE) = 4.36E+01
DE=T1ON

HA 1TAL in pC/ml. (AVERAGE) = 4.36E-02 LEVEL

2.48E-05

lATV'E WUNMNG EPJZR 0.4% p_______

IData Entry by: A Date: 22-Dec-93
Approved by: - Date: ,- c-?I
Form 1 Rev. 11 V Page 1 of 1
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TOTAL ALPHA ANALYSIS - UNDIGESTED SAMPLE

-74

.fs)

WHC-SD-WM-DP-062, REV. 0

Alpta Carbi atioP (ERPECAL 2.0)
!y:En l ELA, n 12-21-1993 it 3:27:4

t 2 -inch mount Alpha eff. .2322
S : : iltion : 10

ag1 4 25 P.,rt I I

67374
------------- - 0.7 = 4.3i53EI1 uI/L ailpa

Siu;le I 31425 prdnt 1 2

---- I-------- - .31E 1 Ei/L i;a

as



PLACE ANALYTICAL CARD IN BOX BELOW-Do NOT WRITE IN SPACE

I

, i r' 5.4-5CI01F1 P -10-831

-- - a"7 ,5

AT: LA-508-101 (D-0) LIQUIDS SAMPLE REPLICATE

eSwai ETECWR NU4BER 13 13
1425-5725 SH SE 1. 2, or 5 () 2 2

.sd( .. )AL OUNIS 77268 67620
410 111,17TOE in 11,111M (C 30 30
T rACKGRUND in ctnp (BKG) 0.7 0.7

AT lAMPLE SIZE in mL (SS) 0.100 0.100
U'I I1 ON FACOR (DF) 1 1

S)IGES7 DIWTION FACIDR (DDF) 1 1

Aay FACTOR (EF) 0.2322 0.2322
JOHNSON Rma or Ps (SAMPE RATE) as APPROPRIATE 2574.900 2253.300

0 exl LE DNC Nin pCi/L 5OE+01 4.37E+01
12120/93 VG. pCi/L in SAMPLE and REPLICATE = 4.6832E+01

ft (Sample Gunt Rate) = (t / Cl) - BKG
AlPHA lOTAL pCi/ = Rs * 1000mL/L * DF * DDF / ( EFF SS * 2220000dpm/pCi
ALPHA MOTAL pCi/ml = A1PHA 1UMAL pCi/L/ I000mW/L
Pelatite aunting Ermr = (Te Squam Root of 1 + BKr G C) / (T - BKG C
Detetion levels and LIs Tan Values ae determined from Proedur IA-508-002.

HA TOTAL in pCi (AVERAGE = 4.68E+01

DE=rON
HA 1OTAL in pC/mL (AVERAGE) = 4.68E-02 LEVEL

2.48E-05
pCi/rnL

EIA11VE CUNTlNG ERROR 0.4%

Data Entry by: Date: 22-Dec-93
Approved by: Date: Z-Dec --
Form I Rev. 1.1

33
Page 1 of 1

WHC-SD-WM-DP-062, REV. 0
Serial No 'Sample Point Date Time Issuec Priority

J 425.-572Fj EErHOLD 12-16-93 23:17 22
Determrrntion Method Standard Result Units Charge Code Reruns

AT LA-508-1O1 uCi/ML E14157 C
Sample Size Customer 10

7 , 100 KE64A
Remarts. CaCuliaIons. ACsuls

COUNT AS uCI/L
USE 13,14, 15 OR 16

Daee Comleted 'Mgr

204 I IQi



TOTAL ALPHA ANALYSIS - UNDIGESTED SAMPLE

WHC-SD-WM-DP-062, REV. 0

Fy: N ARELA,
(CRPCECAL 2.0)

an 12-21-1993 at 10.22:12
in sLa t A ha eff. : .2322

L Di i I DLtI

30

Staple I 31425

37620
------------- - (. : .7 E+' /L a p

40

-54
FDert t 2



41
WESTINGHOUSE HANFORO COMPANY

WHC-SD-WM-DP-062, REV.0 222-S LABORATORY
ANALYTICAL BATCH \

Lab mn Serial NoC

Analysri- Sample Prep:
____________ L7s- t d

Instrument: WA V3 91 Procedure] Rev 6<

_ _1 __ci. 
fl 

_ _31 
71

.4

-7

Technologist: ,jate C IL

Starting Time: Temperature A

Ending Time: Chemist: <

Comments-

Description lb escrnption Lab 10

I NITIAL LMCS CHECK STO N1 i -A ?
2 REAGENT BLANK IlinrS& 12

4 -l,' Lu4, SThc 14

6 16

10 7 3 20

Standard Primary Book No. Second Book No. Third Book No. and Final Vol. o
Type and Aliquot Vol. and Aliquot Vol. Aliquot Vol. Standard



WHC-SD-WM-DP-062, REV. 0
ANALYTICAL BATCH SUMMARY SHEET

METHOD: DATE START:
LA-508-101 DECEMBER 20, 1993

PREPARED BY: DATE COMPLETE:
S.L FITZGERALD [DECEMBER 27, 1993

UNITS: uCi/ML
SPL NAME SPL ID ANALYTE RESULT #1 RESULT #2 RESULT #3 AVERAGE P2SD PREC ACCU %REC DET LIM % CT ER

STO 119851 J1415 ALPHA 8.40E-03 A94 1 23E-07 2.8

BLANK J1416 ALPHA .7.42E40 1.23E-05 100

KE65A J142G ALPHA 3.32E-02 2.74E-02 2.98E-02 3.01 E-02 5.83E-03 19.34 1.23E4i5 0.4
1.23E05 0.5
1.23E-5 0.5

KE71A J1427 ALPHA 9.43E-02 7.10E-02 8. SE-02 8.40E-02 2.38E-02 28.31 1.23E-O5 0.3
123E-05 0.3
123E-05 0.3

KE72A J1428 ALPHA 2.53E-02 2.31E-02 2.26E-02 2.37E-02 2.87E-03 12.14 1 23E-05 0.5
I 23E-05 0.5
1 23E-05 0.5

NARRATIVE: ]NO SPECIAL PROBLEMS/METHOD VARIATIONS IN THIS BATCH
LIST SPECIFIC PROBLEMS/VARIATIONS FOR THIS BATCH:

Standard rmults a. rported a uCi/L

oC S..-r I L t
iZ? -C4Ce.

6L5a/
L fa

-5 0& .Htra

40%



PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SPACE

AT: LA-508-101 (D-0) LIQUIDS STANDARD REPUCATE

m Ero EINUB1 16

1415-6525 .S 1,2.or5 (US) 2 2

c',U(T) 1298 1380

7411 UNT Ein MllMS (C) 30 30
*AT 4 f:ACKGUND n 'p (BKG) 0.1 0.1

T I Zin mL (SS) 10.000 10.000

|DTD N FACTO R (DDF i 1

A...... .. C.E.C. FACTOR (EFT) 0.2389 0.2389

JOHNSON Rm& or P% (SAMPLE RAM as APPROPRLA'X 43.167 45.900

17EWWDWE .E ONCEN17A113N in pa/L 8.14E-03 8.65E-03
12120193 KVG. pO/L in SAMPE and EPIJCATE 8.3968E-03

Rs (Sample Count Rate) = (C / CI) - BKG

ALPHA IUTAL p/L = Rs - 1000ml/L 8 DF * DDF / ( E * * 20000dpm/pd )

ALPHA 'OTAL pG/mL = ALPHA 'TAL pCI/L/ 000m/L
Relative Counting Error = (The Squ Root of TC + BKG C) / (E - BKG * CI)

Detwtion Levels and Less Than Values are deLennined from Polure LA-508-002.

F7HA TOTAL in Ci/L (AVERAGE) = 8.40E-03

DEMilON

HA TOTAL in pC/ml (AVERAGE) = 8.40E-06 0EEL

1.23E-07
pCi/mi.

lEInVE CDUNTING ER= 2.8% p_____

Data Entry by: Date: 21-Dec-93
Approved by: Date: 1.--

Form 1 Rev. 1.1 Page 1 of 1

43

2riySera No Samle P:int Date Time Issued

J 1415.-55251 BECHTOLD 12-15-93 11:23
DelermtnhOn Mehod. Standard Result Units Charge Code Reruns

AT LA-508-101 I- BCOVERY E14157 0
Sample S-re - Customer ID

? ISTD
Remarks. DCjlonS. Results-

S510 EV-CRB WHC-SD-WM-DP-062, REV. 0
STD 119 15G RESULT ?4/-3

STD VAL REC

Analyst - I Analyst - 2 Analyst - 3 Analyst - 4 Analyst - 5

HS Hrs Hr HIS

Dale TCm Comoteled tab Mgr

(2 /43 KfD

/I- tL 
-t9 r QJ-Il

-5A-6500-061 IRl10-931



TOTAL ALPHA ANALYSIS - UNDIGESTED SAMPLE

/ 2, Z- )-f

Alpha Calculation
By: 1 B&HlL,
Det 116 2 -inch
Saiple Size : 10

WHC-SD-WM-DP-062, REV. 0

--/4/ 5 2 5&eP

. - (CRPCAL 2.0)
on 12-21-1993 at 08:30:53

lout Alpha eff. : .2389
mL Dilution : I

Salple 1 J1415 hount 11

1298
--------- - 0.1 : 8.13921-03 uCi/L alpha

30

Saxple I J1415 mount 12

1380
------------ - 0.1 : 8.65451-03 uCi/L alpha

30

44

y o



PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SPACE

Serial No Sample Poir Date T me tssued Prioriy

Oetermnation MethoadStandard Resull Units Charge Code Reruns

I-LA /MuiMl5 E 4 7

Sample Size Customer 10

ADOU I K
Remarks. Ca ctlatons. Results

iti" K' WHC-SD-WM-DP-062, REV. 0

-i /. 2,:1, Xi

Analyst -5Analyst 3 Analyst . 4Analyst 1 Analyst 2

Hrs His

Dare Te Completed

V

AT: LA-508-101 (D-0) LIQUIDS BLANK REPLICATE

'i daf W&, )E11EWR NIMBER 16 16

J1416-5625 LSM1 Si 1 2, or 5 . (N) 2 2
c OTAL COUNIS (i) 8 6

2411 UNT TIME in MINuFTS (C') 30 30
IACKGRIOUND in cp (1KG) 0.1 0.1

AT ;Aif E SIZE in mL () 0.100 0.100

Sxftf ). IflTON FACIOR (11F) 1 1

I2IGEST DJITION FACTOR (DF) 1 1

AIFFIC1ENCY FACIOR (EFF 0.2389 0.2389

C JOHNSON p. Rmax. or R. (SAMPlE RATE) as APPRIPRIATh 0.393 0.313
:0.4 VAMPIE CONCENTRAION in pCi/IL 7.42E-03 5.90E-03

12/20/93 AVG. Iri/L in SAMPLE and REPUCATE =< 6.6601E-03

R; (Sample Count Rate) = (I / Cf) - DKG
AIUIIA TOTAL pCi/L = R; * I0OOmL/L - DF * DF / ( EFF * S* 2220000dpm/pCi

AIPIIA TTAL pCi/mL = AlPIIA TTAL pCi/L / 1000m/L

Relaie Counng Enor = (The Square Root of I + BKG * CT) / (I - BKG 4 CT)

Detwcion levels and lm Than Valus are deterninel rinm Procedure IA-508-002.

HA TOTAL in pCi/L (AVERAGE) = < 7.42E-03

DETE=lON

IFIAHA TITAL in pCi/ml (AVERAGE) < 7.42E-06 LEVEL

LESS THAN Value was Determined from Rmax. 1.23E-05

pCi/mL

ILATIVE COUNTING ERMR 100.0%

Dota Entry by: T Date: 21-Dec-93
Approved by: 'L Date: 2? -b-cc-

Form 1 Rev. 1.1 VI 45 Page 1 of I

HIrS

L. no Md

Hrs Is

54-680W-061 R-10- $3



TOTAL ALPHA ANALYSIS - UNDIGESTED SAMPLE

WHC-SD-WM-DP-062, REV. 0

Alpha Calculatio
By: EA BARELA, on
Bet Ii6 2 -inch mount
Simple site : I .t

5 ,/ -// -SS 0j 25

(CRPC CAL 2.0)
12-21-1993 it 08:41:07

Alpha eff. : .23B9
Dilution : 10

Sample I J1416 Mount 1 1

------------- - 0.1 z 3.1425E-03 uti/L alpha
30

Sample I 31416 Mnaut 5 2

6
------------- - 0.1 ( 4.9966E-03 iCi/L alpha

30



PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SPACE

AT: LA-508-101 (D-0) LIQUIDS II SAMPLE REPLICATE

NUMBER 16 16

1426-5725 LS4SZE 1,2, or 5 (he) 2 2

AL (T) 52931 52745

411 in M(C) 30 30

AW 0 'ACXCUND in p (BKG) 0.1 0.1

T 1EP S1ZE in mL () 0.100 0.100

RUl1N FACITR (W)F 1 1

IGESr DJUIIFN FACIMR (D) 1 1

FACTOR (EF) 0.2389 0.2389

JOHNSON , Rmax or R, (SAMPE RAE) as APPROPRIATE 1764.267 1758.067

ImPE CON RA'aN iCi/L 3.33E +01 3.31E+01

12/20/93 JVG. pCI/L in SAMPlE and REPICA1E 3.3207E + 01

Rs (Sample Count Rate) = (C / C7) - BKG

AIPHA TOTAL PCiA = Ra * 1000m/L I DF * DD / (ET * S* 2220000dpm/pCi)

AIPHA TOTAL pCi/mL = ALPHA TOTAL pCi/L / 1000nm4L

Relative Countinj Fnor = (The Sa Root of T + BKG C1) / (T - BKG * C1)

Detecton lmea and lear Than Values are detemnina from Proure IA-508-002.

IPHA 1TTAL in p L (AVERAGE) = 3.32E+01
DECI rON

AkPHA TUTAL in pCi/mL (AVERAGE) = 3.32E-02 LEVEL

1.23E-05

ElVE W)UNTING ERRR 0.4%

Data Entry by: Date: 21-Dec-93

pproved by: Date: Li -bc.-
Form 1 Rev. 1.1 Page 1 of 1

47

5-( WHO-SD-WM-DP-P PrFV n
Serial No Sample Point Date Tim. Issued pronty

J 142f.-5725 EECHTOLD 12-16-93 13:18 22
Oeterm.naton Method Stardard Resul Units Charge Code Reruns

AT LA-508-101 M*.4AL E14157 C
Sample Size Customer ID

? ,\0c KE65A
Remarks Calculations. Results

COUNT AS uCI/L Avi
USE 13,14,15 OR 16

3- 3zXc'~'

Analyst - I Analyst -2 Analysl -3 Analyst- 4 Analyst 5

Hs Hrs HIS Mrs r,

Date Tme Completed Lab i Mgr

54-6S0-O61 IR -10.831

v I



TOTAL ALPHA ANALYSIS - UNDIGESTED SAMPLE

WHC-SD-WM-DP-062, REV. 0
S7- - -7oP

29 5
Alpha Calculation
By: I HWLA, , on
Det 116 2 -inch acout
Suple size :1 &

(CRPCSAL 2.0)
12-21-1993 at 06:39:17

Alpha eff. : .2389
Dilution : 10

Suple 131426 Hount $1

52931
---------- - 0.1 : 3.32661+01 uCi/L alpha

30

Suple £ J1426 ount 12

52745
----------- - 0.1 : 3.31491+01 uCi/L alpha

30

/5/2/-3! A



PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SPACE

Seal No Sample Poi Date Time Issued Priority

.J 1426.-5725 BECHTOLD 12-16-93 13:18 22

Detevmiationl MethodStan'dald Result Units Charge Code Reruns

AT LA-508-101 uci/ML E14157 0

pSample Size 
Customer ID

? DKE65A
Remarks. Calculato,. Realt

COUNT AS uCI/L
USE 13,14,15 0? 16

WHC-SD-WM-DP-062, REV. 0

Analyst - I Analys t - 2 Analyst - 3 Analysl -4 Aniyst -5

NHs i Hrs Hrs Hrm

Date tine p eed Lab it Mg,

54-.se0-O6t (RI-l

AT: LA-508-101 (D-0) LIQUIDS SAMPLE REPUCATE

R ER 16 16

1426-5725 SI 1. 2. or 5 (0) 2 2

(OAL ) () 42503 44693

4N in (C) 30 30

r UN in epm (BKG) 0.1 0.1

AEZ in mL (SS) 0.100 0.100
w1N FAC MR () 1 1

IEiSr DIUIfN FAC0R (DDF) 1 1

FACOR (LE) 0.2389 0.2389

JOHNSON Rmax, or R!. (SAMPLE RATE) as APPROPRIA'E 1416.667 1489.667

, *;W M ?CONMAM N in pd/L 2.67E+01 2.R1E-+ 01

12/20/93 I6 pOi/L in SAMPLE sad REPICATE = 2.7400E+01

R9 (Sample Count Rate) = (7C / Cl) - BKG
ALPHA UTAL pCi/L = R9 1000ml/L * DF * f / ( EFF * SS * 2220000dpm/pOi
ALPHA UTAL pCi/mL = ALPHA 1UTAL Ci/L / 1000ml/l

Relatve Counting Er = (The Squar Rot o 7C + BKG ' CI) / (1I - LKG ' CT)

DetwaLon Levels and Iss Than Values ar detennined fom Proodu LA-508-002.

HA IOTAL in pCi/L (AVERAGE) = 2.74E+01

DEZMI1ON
JAPHA ThTAL in pCi/mL (AVERAGE) = 2.74E-02 LEVEL

1.23E-05
pCi/mL

IVE WUNTING ERRR = 0.5%

Data Entry by: Date: 21-Dec-93

Approved by: Date: a- -

Page 1 of 1Form 1 Rev. 1.1



TOTAL ALPHA ANALYSIS - UNDIGESTED SAMPLE

WHC-SD-WM-Dp-062, REV. 0
/44 /Z 2o-l . 4/ @ -2.0)

4'cZ l'3 lpha Calculation (CRPC.CAL 2.0)
- y: &I llu
Det 816 2 -inch

on 12-21-1993 at 08:37:59
tout Alpha eff. : .2389

Suple size: 1 aL Dilution: 10

Suple I J1426 gout $1

42503

30
0.1 = 2.67121+01 uCi/L alpha

Suple S J1426 hount 8 2

44693
------ - 0.1 : 2.80881+01 uCi/L alpha
30

50

-o

Lao



PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SPACE

y- -' ... -- -.-.W nD-ll CC%/
Seral No Sample Point Date me ssu' rorty

1426.-5725 BEC:TOLD 12-16-93 13:16 22
Determination Method. Standard Result Un s Charge Code Reruns

AT LA-508-101 uCi/ML E14157 o
Sample Siee Customer ID

? , o hp) IKE65A
Remarks. Caic ulations. Results

COUNT AS UCI/L
USE 13,14,15 CR 16

Analyst - 1 Analyst - 2 Analyst - 3 Analyst 4 Analyst 5

His Hirs Hr, Irs Hrs

Date (Time Comleled Lab t Mgr

(~~ G-0 (0

r-
AT: LA-508-101 (D-0) LIQUIDS SAMPLE REPLICATE

3|idGNNE1!IRNMER 16 16

426726 SE 1, 2. or 5 (1S 2 2
(T) 47391 47547

in P(Cl) 30 30

"A t TB EACaGOiUNDi epm (BKG) 0.1 0.1
A TAM3 IZEinmL(SS) 0.100 0.100

.CR (OF) 1 1
P&FXT DIIl1ON FACTOR (DDF) 1 1

CFACR (EFF) 0.2389 0.2389

RmJOHNSON R,, or R, (SAMPLE RATE) as APPROPRIATE 1579.600 1584.800

LP CUIZENTATllON in pIL 2.98E+01 2.E+01

12/20/93 wG. pCi/ in SAMPLE and REPUCATE = 2.9833E +01

Rs (Sample Count Rate) = (it / CT) - I,
ALPHA =UTAL pCi/L = Rs A 1000ml.g a DF * DDP / ( E * * 20000dprn/p)
ALPHA 1TAAL pCi/ml = AIPHA TUrAL p// 1000ml/L
Relative Counting Errr = (The Square Root of 1T + BKG I CT) / (1T - BKG * C7)

Detection levels and Less Than Values ae detrnined from Procdum IA-508-0O2.

PHA TOTAL in pCi/L (AVERAGE) = 2.98E+01

DEMI'O1N

AIHA TTAL in pCI/mL (AVERAGE) = 2.98E-02 lEVEL

1.23E-05

pCi/mL
ETAIVE (UNTING ERMR= 0.5% |_____

Data Entry by: Date: 21-Dec-93
Approved by: Date: c- -7
Form 1 Rev. 1.1 Page 1 of 1

C-1
.51 1

54-6800-M6 (R10.831



TOTAL ALPHA ANALYSIS - UNDIGESTED SAMPLE

WHC-SD-WM-DP-062, REV. 0

4'737/

3'o

Al ha Calculation (CXPCCAL 2.0)
- :ThEARILL, . on 12-21-1993 at 08:37:25

Det 116 2 -inch ount Alpha eff. : .23B9
Suple size : 1 al Dilution : 10

Saiple S J143 hount S 1

47391
------------- - 0.1 : 2.97841+01 uCi/L alpha

30

Salple I J1426 dount $ 2

47547
----- - 0.1 = 2.98821+01 uCi/L alpha
30

52

I



PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SPACE

/ - *;kWHC-SD-WM-DP-062, REV. 0
Sersa No Sample Pont

Determrina7n Method Slandard

"4- LA-t ...- ''9 U

Sample S'ze

Remarks CaIculatons Pesults

Date

ille

Result UnIts

U.Ki1 :Ji

T'me Issued

Charge Code

E14157
Customer ID

KE7I

Prorty

Rerts

73 /r/

Analyst .1 Analys 2 Analyst - 3 Analyst 4 Analyst - 5

I-ps 8,5 H's Hrs Hrs

Date 1 are C omreted La 1 flU Mot

54-81X.Ub 11 -it'- til

AT: LA-508-101 (D-0) LIQUIDS SAMPLE REPLICATE

tw)E=.4 > ET'ITR NUMBER 16 16

1427-5725 ASH SIZE 1 . 2 or 5 (MS) 2 2

ate0 ' OTALICUIS (T) 150161 150041

2411 DUNIT TME in MINUS (Cn) 30 30

ATtTh? bACKGRUND in cpm (BKG) 0.1 0.1

AT ;AMPE SIZE in mL () 0.100 0.100

1 . 10N FACMR (DF) 1 1

0 IGESr DIUMON FACrnR (DDF) 1 1

AFC FACMR (En') 0.2389 0.2389
JOHNSON Rnmat or RS (SAMPLE RATE) as APPROPRIATE 5005.267 5001267

Dat. APIE mNCENTRATN in pCi/L 9.44E+01 9.43E+01
12/20/93 VG. pCi/I in SAMPLE and REPUCAI = 9.4338E+01

Rs (Sample Count Rate) = (T / CI - BKG
AlPHA TOTAL pCi/L = Rs * I000ml/L DF * DDF / ( E ST S * 2220000dpm/pCi

AlPHA TMTAL pCi/ml, = ALPHA TOTAL pCi/L / 1000mL/L

ReLse Conting Enor = (The Squar Root of C + BKG - ) / (TU - BKG * Cr)

Deteation Levels and Les han Values are determined fmm Procure IA-50-002.

AIPHA ThTAL in pCi/L (AVERAGE) = 9.43E+01

DEIEDON

AlPHA TOTAL in pCi/mL (AVERAGE) = 9.43E-02 [EVEL

1.23E-05
pCi/mIL

ELAMTE COUNTING ERWR 0.3%

IData Entr by: 7Date: 21-Dec-93

Approved by: Date: .- ec .-- _
Form 1 Rev. 1.1 Page 1 of I

r 3

54-5800-061 sR -10 -83)



TOTAL ALPHA ANALYSIS - UNDIGESTED SAMPLE

WHC-SD-WM-DP-062, REV. 0

J/4V-<- S~7RCV
Alpha Calculation
By: E/ ARELA,
Det 16 2 -itch
Sasple size : I

Sa ple I J1427

(CRPCCAL 2.0)
on 12-21-1993 at 08:42:17

ount Alpha ef. : .2369
aL Dilution : 10

lount I 1

- 501- - - - - 0 .1 ? .4 3 7 5 (.0 1 a l /I. a lp h a

150011
------ ------ - 01:?40E0 uli/L alpha

30

Staple I J1427 Koun t 1 2

i,0041
-- -- ------ - 0.1 - ?.30DE'0l L[1i 1. alIphi

30

/Sg~ /&~/
529

/376

I IA

r7-



PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SPACE

Se alt NO Samole PO'm Date TIme Issued Priority

J 1427.-5725 SECHTOLD 12-16-93 13:19 22
Detemmalon Method Standard Result units Charge Code Reruns

AT LA-508-101 uCi/ML E14157 0
Sample se Customer 10

? ,k00 KE71A
Remarks Calculat-ons Results

COUNT AS uCI/L
USE 13,14,15 OR 16

A Ialyst -1 Analyst 5

5 Hrs rs i' H"s

Tme Cr-v e-ed L b Agr

5 6110O-061 (R-10- 031

AT: LA-508-101 (D-0) LIQUIDS SAMPLE REPLiCATE

.-Sedf; T bwmR NUMBER 16 16

U1427-5725 , L{SZE I 1.3 or 5 (MS) 2 2

i:., t .0b0rAL OUIs (M) 113814 112147

411 m(C 30 30

.- ATOMTB: JACKGROUND in cpm (BKG) 0.1 0.1

T ISE inmL [SS) 0.100 0.100

RemaNa.,: I[JJI1ON FACMhR (D) 1 1

p picsr DDUJION FACMR (DDF) 1 1

FACTOR (Ej 0.2389 0.2389

CJOHNSON Pna, or R. (SAMPLE PAE) as APPROPPJATE 3793.700 3738.133
IN : ___U tO in/L 7.15E+01 7.05E+01

12/20/93 G pC/ in SAMPLE and PEPUCATE = 7.1007E+01

Rs (Sample Count Pate) = (IC / CT) - BKG

ALPHA TOTAL p/L = Ps - 1000ml/L' D- * DD / ( EFF - * 2220000dpm/Ci)

ALPHA TAL pCi/mL = ALPHA TOTAL pO/L / I00aml/L

Relative Cxiting Entr = (Te SquarRot of T + BKG C CI) / (T - BKG 0 C)

DetaAion levels and Les Than Value are detenninl from Prlcclure IA-508-002.

AlPHA TOTAL in pCi/L (AVERAGE) = 7.10E+01
DE'KTON

HA TOTAL in pCi/mL (AVERAGE) = 7.1OE-02 LEVEL

1.23E-05
pGi/mL

TIV ME COUhNNG EROR 0.3%

Data Entry by: - Date: 21-Dec-93

Approved by: Date: 2?7- prc. -'t 1

55

WHC-SD-WM-DP-O62RFV PP- -

Page 1 of IForm 1 Rev. 1.1



TOTAL ALPHA ANALYSIS - UNDIGESTED SAMPLE

WHCSD-WM-DP-06 2, REV. 0

Alpha Caleulation (CPCAL 2.0)
Sy: 1 BARILA, _. , on 12-21-1993 at 08:35:47
Det16 2 -inch mount Alpha eff. : .2389
Suple size : 1 uL Dilution : 10

Suple 5 J1427 Mount I t

113814
---- ----- - 0.1 : 7.15311+01 uCi/L alpha

30

Suple 1 31427 Mount 12

112147
------------- - 0.1 : 7.04931+01 uCi/L alpha

i/cA

(13

':



AT: LA-508-101 (D-0) LIQUIDS SAMPLE REPLICATE

edanR NUMBER 16 16

1427-5725 S E 12 r5 () 2 2

Bawsdfft At () 132152 144073

411 UT M in M I (CT) 30 30

ATrlT:: ? ACKGROUND in epm (BKG) 0.1 0.1

T MPE SIZE M( 0.100 0.100

Rema am. [UIN FACTOR (Dn 1 1

EGEST DILUMi0N FACOR (DN) 1 1

IENCY FACTOR (E) 0.2389 0.2389

JOHNSON Pr a or Rs (SAMPLE RATE) as APPROPRIAT 4404.967 4802.333

N D e SI hATDO N n 1 28 .3 1E + 0 1 9 . S F + 0 1

1Ci/L in SAMPE sad REPCATE = 8.6803E 01

Rs (Sample Count Rate) = (t / C7) - BKG

ALPHA TOTAL pCi/L = Ps IOOOrm/L DF * DDF / ( 3 * 3 2220000dpm/pCi

ALPHA TOTAL pCi/mL = AlPHA TOTAL pCi/ / 1000ml/L

Rdatiae Counting Enor = (The Sqamre Root of TC + BKG - C) / (TC - BKG * C77

Detection levels and Is Than Values are deLennined from Proedure IA-5D8-002.

IPHA TOTAL in pCi/L (AVER.GE) 8.68E+01
DETE11ON

HA TOTAL in pCI/mL (AVEGE) = 8.68E-02 IEVEL

1.23E-05

_pCi/mL

ipWAE mDUNO £RR 0.3%_____

Data Entry by: Date: 21-Dec-93

Approved by: Date: M'-SCC.

Form I Rev. 1.1

5?

PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SPACE

Il

Seral No Sample Port Dale issued Prioriy

J 1427.-5725 BECHTOLD 12-16-93 13:19 22

Determvnalon Method. Slanoard Resul Urts Charge Code Reruns

AT LA-508-101 uCi/ML E14157 0
Sample S-ze Customer ID

? .\O DG - KE71A
Rams. Caic u'sans. Resuls

COUNT AS uCI/L
USE 13,14,15 OR 16

Analys'- 1 Ar ys 2 Analyst - 3 Analyst - 4 Analyst - 5

His lH5 HHs H's H's

Dale TmeC COrle ed Lab I M"

t480-~ (0 CA ) k-831
64 68W0-061 :R-10-831

Page 1 of I



TOTAL ALPHA ANALYSIS - UNDIGESTED SAMPLE

WHC-SD-WM-DP-062, REV. 0

J~/_111 7-[2
Alpha Calculation (CRPCUCL 2.0)
By: IS B LU , on 12-21-1993 at 08:34:57

1,1/ 2 -inch moust Alpha elf. : .2389
Suple size : I IL Dilution : 10

Saxple I J1427 ount I I

132152

-- --- ---0__~ 3 0.1 : 8.30561+01 uCi/L alpha

Saple 1 31427 Mount 1 2

144073
----- ----- - 0.1 : 9.05401 uCi/L alpha

42



PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SPACE

AT: LA-508-101 (D-0) LIQUIDS SAMPLE REPLICATE

EfEC=R NUMBER 16 16

1428-5725 SH SZE 1. 2. r5 2 2

ba*4 OTAL LUNIS (Tr) 38110 42272

411 UNr 'IE in MINLS (Cl) 30 30

At 'r'TB ACKGROUND in cpm (BKG) 0.1 0.1
AT APE SIE in ML (SS) 0.100 . 0.100

.r.n . lll lON FACTOR (DF) 1 1

iGExr DII=IN FACTOR (DDF) 1 1

Anil CIENCY FACTOR (EF) 0.2389 0.2389

JOHNSON .Rmax. or Rs (SAMPU RATE) as APPROPRIATE 1270.233 1408.967

DMP mNERA11ON in uei/L 2.40E+01 2.66E + 01

12120/93 |M4. pCi/L in SAMPLE and REPLICATh: 2.5258E+01

Rs (Sample Count Rate) = (IC / C) - BKG
ALPHA TOTAL pCi/L = Rs 1000mI/L DF DDF/ (EFTF SS 2220000dpm/pI)
ALPHA 1MrAL pCi/mL = ALPHA IOTAL pCi/L / 1000m4/L

Relative Countin Enr (The Squan Root of t + BKG - CT) / (W - BKG * cry

Detection levels and Lter Than Valuea are determinai from Procedure IA-508-002.

AF.HA TOTAL in pCi/l (AVERAGE) = 2.53E+ 01
DETECION

ARIPHA TOTAL in pCi/mL (AVERAGE) = 2.53E-02 LEVEL

1.23E-05
pCi/miL

ILTI'VE COUNTING ERIWR 0.5% _ _y

Data Entry by: A Date: 21-Dec-93
Approved by: Date: ?--
Form 1 Rev. 1.1 Page 1 of 1

1r-, )

54-O6O-0 1 -R-10 03)

Serial No Sample Point Date Time Issued Priority

J 1423.-5725 EECHTOLD 12-16-3 13:20 22
Determination Method Stancard Pesuit Units Charge Code Perins

AT LA-508-101 uCi/ML E14157 0
Sample Size Customer tO

? KE72A
Remar s Calculations Pesults

COUNT AS uCI/L
USE 13,14,15 OR 16

WHC-SD-WM-DP-062, REV. 0

Analyst I Analst 2 Analyst 3 Analyst -4 Anayst -5

H rs H" H r5 H rs

T rq31 QL)
1 7 - i



TOTAL ALPHA ANALYSIS - UNDIGESTED SAMPLE

WHC-SD-WM-DP-062, REV. 0

Alpha Calculation (CRPCSCAL 2.0)
By: 16 ShEILA, . on 12-21-1993 at 08:34:17
fet siy' 2 -inch mount Alpha eff. : .2389
Saiple size : I uL Dilution : 10

Saiple * J1428 mount 1 1

38110
----- - 0.1 : 2.39501+01 uCi/L alpha

30

Sasple I J1428 Mount 1 2

42272
------------ - 0.1 = 2.65661+01 uCi/L alpha

30

SO

3)

/ IA

__ZRLC_31



PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SPACE

Serial No Sample Point Date Time Issued Priority

J 1423.-5725 BECHTOLD 12-16-93 13:20 22
Determnation Method Standard Result Unus Charge Code Reruns

AT LA-508-1O1 uci/ML E14157 0
Sample Size Customer ID

?, KE72A
Remarks. Calculations Results

COUNT AS uCI/L Va
USE 13,14,15 OR 16

WHC-SD-WM-DP-062, REV. 0
-z

Analyst - 1 Analy st - 2 Analyst - 3 Analyst - 4 Analyst -5

HIs Hrs 4rs His Hrs

Date Ti e Completed L rt Mgr

AT: LA-508-101 (D-0) LIQUIDS SAMPLE REPLICATE

!dN,'ElMCIOR NUMBER 16 16
J1428-5725 S E 1 . 2. or 5 (S) 2 2

4 TAL )UNS (iT) 38837 34784

2411 DUr THE in MINUTES (Cr) 30 30
AtThB?~ IACKGROUND in cpm (BKG) 0.1 0.1

AT PLE SZE in mL ( 0.100 0.100

.fla 171. W0N FACWR (DF1 1 1

IVESr DrILUION FACTOR (DD) 1 1
Analy= FACTOR (EM 0.2389 0.2389

CJOHNSON ,Rmax. or R (SAMPlE RATE) as APPRDPRIATE 1294.467 1159.367

.Ous A ImP c2t- 2.44E+01 2.19E+O1

2/20193 lVG. pCi/L in SAMPE and RPLCATE 2.3134E+01

Rs (Sample Count Rate) = (it / C)- BKG

ALPHA TOTAL pCi/L = Rq * l000m/L ' DF * DDF / ( EF S S * 22200OOdpm/pCi

ALPHA TOTAL pCi/mL = ALPHA TUTAL pCI/L / 000ml/L
Relatim Counting Ermr = (The Square Root of t + BKG C CI) / (T - BKG CT)

Detection levels and Ls Than Values am detemned from Promdure LA-508-002.

HA TTAL in pCi/L (AVERAGE) = 2.31 E + 01

DELT=ON

HA TOTAL in pCi/mL (AVERAGE) = 2.31 E-02 lEVEL

1.23E-05
pCi/mt

IEATvE QOUNTING ERRDR 0.5% p_______

Data Entry by: /) Date: 21-Dec-3

Approved by: Date: 7? - ocC -'

Form 1 Rev. 1.1 r Page 1 of 1

P 4-- 4-

54-68006t !R-10-831



TOTAL ALPHA ANALYSIS - UNDIGESTED SAMPLE

WHC-SD-WM-DP-062, REV. 0

Alpha Calculation (CRPCCAL 2.0)
By: EC RuA, on 12-21-1993 at 08:36:47
Det $16 2 -inch mount Alpha eff. : .2389
.j4ily/ize : I EL Dilution : 10

Saiple P 81428 &ount S I

38837
0.1 : 2.44071+01 uCi/L alpha

30

Saple 5 81428 Mount 5 2

34784
0.1 : 2.18601401 uCi/L alpha

30

966 .



PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRiTE IN SPACE

/ -
Senal No Sample Poin, Dale T.me Issued Priority

elermninal'on Method Standard Result Unts Charge Code Reruns

AT LA 508-01 u i/MLEI14157
SampleS Customer 10

a 7&2OA
Remarks Catculat ens Results

E 314.15 OK

WHC-SD-WM-DP-062, REV. 0

2_26 ley

Analyst - 1 Ana st 2 Analys- 3 Analyst -4 Analyst 5

H's HS Hr5 Hrs Hrs

D v Tn C rnoTed Lab Mr

54-6A0-O61 P-10-831

AT: LA-508-101 (D-0) LIQUIDS SAMPLE REPLICATE

)=_ R NUMBER 16 16

1428-6725 flSH SIZE 1 2. or 5(MS) 2 2

" ttS' UrAL. UN1S (IT) 35484 36350

2411 )UNr TE in MNUTE (C) 30 30

ter TI? ACKGROUND in cpm (BKG) 0.1 0.1

AT SIZE inm (ES) 0.100 0.100

1Rtu 0W . WI1MhN FACIOR (DlF) 1 1

SIGEST DILMUON FACTOR (DIFF) 1 1

- FACTOR (EFF) 0.2389 0.2389

CJOHNSON Rma. or 1% (SAMPLE RATE) as APPROPPJATE 1182.700 1211.567
LE 2.2NTRIE +.2E 10

-t .4ttK7AML NcENTRAT1ON min Ci/I. 2.SF+ 1 .28E +01

12120193 XVG. pCi/L in SAMPLE and YEPUCATE = 2.2572E +01

Ps (Sample Count Rate) = (Tt / CI - BKG

ALPHA TOTAL pCi/L = Rs * 1000ml/L * DF * DDF / ( EE * S* 2220000dpm/pCi

AlPHA TOTAL pCi/ml = ALPHA TOTAL pCi/L / 1000mL/L
Relative Counting Error = (he SquarewL of T + BKG a C1) / (T - BKG I CT)
DetUteon levels and lss Than Values am deteanined frmm Procedu IA-508-002.

HA MTAL in pCi/L (AVERAGE) = 2.26E+01
DETE1]TI0N

AILPHA TTAL in pCi/mL (AVERAGE) = - 2.26E-02 LEVEL

1.23E-05
pCi/mL

W TVE CUNTING ERR 0.5%

Data Entry by: Date: 21-Dec-93

Approved by: Date: & F-- ec- -9'

Form 1 Rev. 1.1 Page 1 of I

£2
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WHC-SD-WM-DP-062, REV. 0
WESTINGHOUSE HANFORD COMPANY

222-S LABORATORY

ANALYTICAL BATCH 7
Lab Segment Serial No. Customer ID:

Analis: Sample Prep:

Instrument: A GjC j Procedure/ Rew L je .
Technologist: j t$/tt&JVtkS \ Date:

Starting Time: Temperature

Ending Time: Chemist: S.

Comments:

Description Lab ID Description Lab ID

1 ~ Jk, C\tG' vC cL-4c k": Si "- v

2 I Ie e12

-~=~4.-r~fA!4 aj~w - 133 13

L -1 s 15

6 16
7 17

8 18
9 19

0 20

Standard Primary Book No. Second Book No. Third Book No. and Final Vol. of
Type and Aliquot Vol. and Aliquot Vol. Aliquot Vol. Standard

A-6000-881 (031921



WHC-SD-WM-DP-062, REV. 0

ANALYTICAL BATCH SUMMARY SHEET

METHOD: DATE START:
LA-508-101 DECEMBER 29,1993

PREPARED BY DATE COMPLETE:
S.L. FITZGERALD JANUARY 4, 1994

UNITS: uCi/mL
SPL NAME SPL ID ANALYTE RESULT #1 RESULT #2 RESULT #3 AVERAGE 2*SD PREC ACCU %REC DET LIM % CT ER

STD 119851 J1415 ALPHA 8.15E-03 96.5 212E-07 55

BLANK J1416 ALPHA <8D3E-06 2 12E-05 250

KE71A J1427 ALPHA 8.07E-02 .19E-02 8.21E-02 8,16E-02 1 51E-03 1.857 2 12E-05 06
2 12E-05 05
2 12E-05 06

NARRATIVE NN O SPECIAL PROBLEMS/METHOD VARIATIONS IN THIS BATCH
LIST SPECIFIC PROBLEMSVARIATIONS FOR THIS BATCH:

Standard results are reo,:,ed as uCi/L

pp



PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SPACE

Serial No Sample Point Date Tm. Issued Prionty

Delerminatlon Metho Standard Resuli Units Charge Code Reiuns

AT LA--SU-lC1 R7OVERY E14157 
Sample Size -- Customer 10

10 M L i ET D
Remarks CaLculalons. Results

510 TV-CRB-

WHC-SD-WM-DP-062, REV. 0

Anaiysl- 1 Aralyst- 2 Analysi - 3 Analyst - 4 Analyst -

H'eTm C mis LTIt H'

Date Time CoiPled Lab i q

Ia tos yI

AT: LA-508-101 (D-0) LIQUIDS STANDARD REPLICATE

SR6 * =EfEfR NUMBER 16 16

1415-5525 ISH SIZE 1 , 2 or 5 (MS) 2 2

.TatbO OTAL COUNTS (T) 1297 1327

2457 MUNT TIME in MUNU41 (CT) 30 30

ATor TBr ACKGROUND in pm (BKG) 0.5 0.5

AT 3 EASLZE in mL (3) 10.000 10.000

Re b No LU-TION FACTOR (W) 1 1

1 IGEsT DILTION FACER (DDF) 1 1

Apiyet TCIENCY FACTOR (EFF) 0.2389 0.2389

C JOHNSON Rmna, or Is. (SAMPLE RATE) as APPROPPIATE 42.733 43.733

ran] M.LE06E03 8.2SE-O3

12/29/93 VG. pCi/L in SAMPlE and REPUCATE = 8.1517E-03

Rs (Sample Count Pate) = (It / CT) - DKG

ALPHA TOTAL pCi/L = Rs *10QamL/L * F' DDF / ( EFF - SS 2220000dpm/pCi

ALPHA TOTAL pCi/mL = AlPHA TOTAL pCi/L / 000mrL/L
Relative Counting Enor = (The Squam Root of T + BKG * CT) / (T - BKG 4 CT) 14 1.96 100

Detection Levels and Less Than Values am determined fm Proedur A-508-002.

PHA TOTAL in pCi/L (AVERAGE) = 8.1 5E-03

DETECTION

412I14 TTAL in iCi/mL (AVERAGE) = 8.15E-06 LEVEL

2.12E-07

pCti/miL

J TikENE COUNTING ERROR 5.5 %

Data Entry by: Date: 03-Jan-94

Approved by: Date: 09- A-1

Form 1 Rev. 1.2
C?

r 51-6800-061 iA-10-831

Page 1 of 1



WHC-SD-WM-DP-0 62, REV. 0

TOTAL ALPHA ANALYSIS - UNDIGESTED SAMPLE

/544' -S5A~

Alpha calculati n-- (GRPCAL 2.0)
By: MC- H{Ia, , en 12-30-1993 at 03:04:06
Det 116 2 -inch sount Alpha eff. : .2389
Sauple size : 10 il Dilution : 1

Saxple I J1415-5525 mount $ 1

/3~~27 1297
------------- - 0.5 : 8.05741-03 uCi/L alpha

30

Saiple I Z1415-!525 hount 12

1327
--------- - - 0.5 : 8.24601-03 uCi/L alpha

30

Z
-7le



PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SPACE

SellsI No Sample Po'nt Date Time Issued

Oeterm naton Method Standa d Result Uils Charge Code Reruns

LA-5.B-1O1 uC>/' L E14157
Sample Size Customer 1D

L K
SRemarks. Cab iu at IOns Results WHC-SD-WM-DP-062, REV. 0

10,4.15 O R 16

Analys 1 Analyst 2 Analyst Analyst 4 Analyst 5

Ca Tnme Cor-pleted LaqnitM

54-6800-061 R-10-3)

AT: LA-508-101 (D-0) LIQUIDS BLANK REPLIATE

* OtE=, nIm R NUMBER 18 16

J1416-5625 I SIZE 1 , 2 , or 5 (MS) 2 2

.. Batdi D TAL COUNTS (TC) 8 11

2457 UNT TME in MINIMS (CT) 30 30

. i A T ? ACXGMMUND in epm RgG) 0.5 0.5

AT AMPLE SIZE in ml, (S) 0.100 0.100

7 u N. ILWlMN FACTOR (F) 1 1

1 LGEST DIlmON FACTIR (DDf) 1 1

An7W t OICIENCY FACTOR (EFF) 0.2389 0.2389

CJOHNSON Rrax. or R, (SAMPLE RATE) as APPROPRIATE 0.426 0.426

Z Dat. AMPlE ONCENrRA'mN in pCi/L 8.03E-03 8.03E-03

12/29/93 LVG. pCi/L in SAMPlE and REPLICATE = < 8.0328E-03

Rs (Sample Count Rate) = (T / Cn - BKG

AlPHA TOTAL pCi/L = Rs - 100 mi/L I OF DF / ( El * SS 222000dpm/pCi

AlPHA TOTAL pCi/ml = AIPHA TOTAL pCi/L / I 000mL/L

Relative Counting Ermr = I (The Square Root of T + BKG 8 CI / (TC - BKG a Ci I s 1.96 r 100
Detection Leis and Less Than Values rim detennined froar Procedure IA-508-002.

IPIPRA TOTAL in pCi/L (AVERAGE) = < 8.03E-03
DETEXClON

HA TOTAL in pCi/ml (AVERAGE) = < 8.03E-06 LEVEL

LESS Than Value was Determined from Lc. 2.12E-05

pCi/nL

EkIAT1E CUNMG ERROR 249.9%

Data Entry by: Date: 04-Jan-94
Approved by: Date: C9 '&s-9
Form 1 Rev. 1.2 / Page 1 of 1

C f-'

Prior11y



WHC-SD-WM-DP-062,

TOTAL ALPHA ANALYSIS - UNDIGESTED SAMPLE

Alpha Calculation
By:C BlJ? on
Det a 2 -inch sount
Suple Eize : .1 aL

Saiple I J 1416-5625

(CRPCSAL 2.0)
12-30-1993 at 03:05:27

Alpha eff. : .2389
Dilution : I

Mount I I

8
------- - 0.5 < 5.67171-03 uCi/L alpha

30

Sarple I J 1416-5625 Mount $2

11
-------- - 0.5 < 5.67171-03 uCi/L alpha
30

7)

REV. 0

(I



PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SPACE

Seral No Sample Point Date Time issued Priorly

DetermrnaOlln Method Standard Result Units Charge Code Re'uns

T LA- .$-101 uCi T E14157 1
Sample size Customer ID

Remarks Calculat 'ns Results

- 2Anl Analyst 4 Analyst - 5

HIS His

D-eT2Ve -m I ___ La n______M_

54,680t-061 R-10-83)

AT: LA-508-101 (D-0) LIQUIDS SAMPLE REPUCATE
:7 ET)=lfR NUMBER 16 16
J1427-5725 ISH SIZE 1. 2 or 5 ) 2 2

:Bc I IUAL COUNTS (I) 130817 125938
2457 TUNT TIME in MINUl1M (CT) 30 30

AT ocrTB? ACKGROIND in rpm (BKG) 0.5 0.5
AT ;AMPLE SIZE in ml (S) 0.100 0.100

Reruift Mo..Iifl1) N FACiR (F) 1 1
1 GST DILUMI1N FACTOR (DF) 1 1

- Anatt mCINrCY FACTOR (EFF) 0.2389 0.2389
JOHNSON rmax, or Rs SAMPlE RATE) as APPROPRIATE 4360.067 4197.433

Dat.. AMPIS CXNCENWRA15N in 8.i/L 822E+O1 7 9E01
12/29/93 eVG.Ci/L in SAMPLE and REPUCATE 80677E+01

Rs (Sample Count Rate) = (t / ) - BKG

ALPHA TOTAL pCi/L R * 1000ml/L * OF * DDF / ( EP * S* 2220000dpm/pi)
AlPHA TUTAL pCi/mL = AlPHA TOTAL pCi/L / QOOmL,/L
Relative Counting Enor = ( (Thie Squar Root of TC + BKG $ CT) / (T - BKG 4 C I $ 1.96 ' 100
Detection Levels and Les Than Values am deerminal fmm Procedure LA-508-002.

HA ThTAL in pCi/L (AVERAGE) = 8.07E+01

DETL TION

HA TUTAL in pCi/mL (AVERAGE) = 8.07E-02 LEVEL

2.12E-05
Aji/rny

ELATVE COUN1NG ERJOR = 0.6%

Data Entry by: Date: 04-Jan-94
Approved by: Date: 6 Ja4 -'i
Form 1 Rev. 1.2 Page 1 of 1

- A

WHC-SO-WM-DP-062, REV. 0-ITT. AC -7



WHC-SD-WM-DP-062, REV. 0

TOTAL ALPHA ANALYSIS - UNDIGESTED SAMPLE

Alpha Calculation (CRPCCAL 2.1)
By: MC BIEgR, , on 12-30-1993 at 03:06:32
IX t 116- 1 dch lount Alpha eff. : .2389
Sasple size : .1 LL Dilution : 1

Saiple I J 1427-5725 Hount 1 1

S130817
----------- - 0.5 :

30
8.22101+01 uCi/L alpha

Saple i J l27-5725 lount 3 2

125938
--------- - 0.5 = 7.91431+01 uCi/L alpha

30

r)
4'



PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SPACE

AT: LA-508-101 (D-0) LIQUIDS SAMPLE REPLICATE

*.nM S t |PETDETOR NUMBER 16 16
J1427-5725 )IS SIZE 1 , 2 or 5 (MS) 2 2

BaflD 104V TAL COUNTS MI) 130466 130262
2457 |)UNT TT1E in MINUTES (CT) 30 30

AT oreTB ? IACKGROUND in epm (KG) 0.5 0.5
AT 1PE SIZE In MI- (S) 0.100 0.100

7 =u N. hlR1N FACTR (DF) 1 1
1 IGEST DII1ION FACTOR (DDF) 1 1

Anasyst mcIENCY FACTOR (EFF 0.2389 0.2389
JOHNSON ,Ax or Rs, (SAMPLE RAE) as APPROPRIATE 4348.367 4341.567

S- AMP E ONCENTRATX)N in pCi/L 8.20E+01 8.19E + 01
12/29/93 VG. pCi/L in SAMPLE and REPUCATE 8.1926E+01

Rs (Sample Count Rate) = (T / CT) - BKG
ALPHA TOTAL pCi/L = Rs ' 10OOmL/L OF * DDF / ( EFF - * 2220000dpm/pCi
ALPHA TOTAL pCi/mL = ALPHA TOTAL pCi/L / IO nmlL
Relatiwe Counting Enor = [ (The Square Roo of T + BKG - CT) / (TC - BKG C) 1.96 - 100
Detetion Leswis and Less Than Values r determined from prdure A-508-002.

HA TOTAL in pCi/L (AVERAGE) = 8.19E+01

DETEO1N
ILHA TTAL in pCi/mL (AVERAGE) = 8.19E-02 LEVEL

2.1 2E-05
pCi/mt.

LAT1VE COUNTNG ERROR = 0.5%

Data Entry by: Date: 04-Jan-94
Approved by: Date: 0 L l -
Form 1 Rev. 1.2 Page 1 of 1XT7

'A-r

emit

Serial No Sample Point Date Time Issued Priority

Determinaticn Method Standard Result Units Cnarge Code Reruns

ATLA-StM.-iO1 uCi/rML E14157gy
Sample Size - - Customer ID

A-i - KE71A
Remarks Caicuiationt. ResuIts

K VTfAs ju 'L WHC-SOWM-DP-062, REV. 0

na yot -1 Araiyst -2 AnaLyst - Analyst - 4 Analyst -5

HisArtH's-r H's

Dre Tirne Comrleed Lab it g

54-68-061 R-10- 83)



WHC-SD-WM-DP-062, REV. 0

TOTAL ALPHA ANALYSIS - UNDIGESTED SAMPLE

iKg
Alpha Calculation

yJ:9 K BIRMA, ., on
_______116- 2iC nont

r Saple size : .1 &L

c/'?-
(CRPC.AL 2.0)'
12-30-1993 at 03:07:31

Alpha eff. : .23B9
Dilution : 1

Saiple I J 1427-5725 Hount I I

A130466
------ ---- - 0.5

30

Saiple I J 1427-5725

8.19B9+01 uCi/L alpha

mount 52

130262
- 2----------- - D. : .18611+01 uCi/L alpha

30

59 s0



PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SPACE

AT: LA-508-101 (D-0) LIQUIDS SAMPLE REPLICA
Sowdl Nai, )=WT R NUMBER 16 16

J1427-5725 ISH SIZE 1 , 2. or 5 (NO 2 2
:Batc ID i OTAL COUNTS (iT) 137573 123798

2457 tI'T TIME in MINflTS (CT) 30 30
ATot.TB 3ACKGRIUND in opm (HKG) 0.5 0.5

AT AMPE SIZE inr mL (S) 0.100 0.100
Reran No. :ILUMl1N FACITR (DF) 1 1

1 JBIGEST DIU11ON FACOR (00) 1 1
Ana ys m F1CIENCY FACOR (EF) 0.2389 0.2389

CJOHNSON o Rmax or R& (SAMPLE RATE) as APPROPRIATE 4585.267 4126.100
S .AMPLE CONCENRA11N in pCi/L 8.65E + 01 7.78E +01

12/29/93 IV. Ci/L in SAMPLE and REPUCATE 8.2127E+01

Rs (Sample Count Rate) = (T / Cl -'k'

ALPHA TOTAL pCi/L = Rs I 0OmL/L * DF DDF / EFF * SS* 2220000dpm/pci )

ALPHA TOTAL pCi/mL = ALPHA TOTAL pCi/L / lOOOmL/L
Relative Counting Enor = [ (The Square Root of 1t + BKG C) / (7 - BKG CT) I1 1.96 M 1oo

Detection Levls and Less Than Values are detnrnined mm Procedure IA-508-002.

THA OTAL in pCi/L (AVERAGE) = 8.21E+01
DETEVTION

PHA TOTAL in pCi/mL (AVERAGE) 8.21E-02 LEVEL

2.12E-05
pCi/ml

ELATIVE COUNING ERROR 0.6%

Data Entry by: Date: 04-Jan-94
Approved by: I /_Date: 0) -

Serial No Sample Port , Date Time Issued Priority

Determination Method StanCard Result Units Charge Code Peruns

AT LA-SS-i1 oCti/M-IL E14157
Sample 5ze . Customer ID

100 KE7 1A
Remar s. Calculations flesuhl

70U>T AS uCI/L
1 314,5 iSU i W1-HC-SD-WM-DP-062, REV. 0

-1 An yt 2 Anays- A ay - 4 Analyst 5

.sHs HS

Ce T1ieomLted La ni Mgr

icloWD A3 00h -
54.ee60W61 R-10-83)

F,
I

Form I Rev. 1.2 U Paga I of



WHC-SO-WM-DP-062, REV. 0

TOTAL ALPHA ANALYSIS - UNDIGESTED SAMPLE

c/A/2cQ - sZ?
Alpha Calculation
By: MC BIEPW ,on

Saiple size : .1 aL

Saiple I J 1427-5725

137573

(CRP0SA1 2.0)
12-30-1993 at 03:08:24

Alpha eff. : .2389
Dilution : i

Hount 1 1

----------- - 0.5 : 8.64561401 uCi/L alpha
30

Saxple I J 1427-5725 ount 1 2

12379a
--------- - 0.5 : 7.77981+01 uCi/L alpha

30



WESTINGHOUSE HANFORD COMPANY

222-S LABORATORY WHC-SD-WM-DP-062, REV. 0
ANALYTICAL BATCH

Lab Segment Seaial No. Customer ID:

Analysis: Sample Prep:

Instrument: L A 41 -o9 Procedure/ Rev:

Technologist: .4 Date: I l

Starting Time: Temperature

Ending Time: Chemist:

Comments:

Description Lab ID

1 Li'L'-< ~- Th
2

'3
F- A,

4
5 j ji ,yqS L 4l

6 < t v IS%.
7--L VQ ~Ly5~

91 .. \U I 9 s.
0__ t. L

Description Lab ID

12

13

14
15

16

17

19

20

Standard Primary Book No. Second Book No. Third Book No. and Final Vol. of
Type and Aliquot Vol. and Aliquot Vol. Aliquot Vol. Standard

L (YCt i

7 7 A-6000-681 (03/921



WHC-SD-WM-DP-062, REV. 0
ANALYTICAL BATCH SUMMARY SHEET

METHOD: DATE START:
LA-SOG-10l JANUARY 7, 1994

PREPARED BY: DATE COMPLETE:
S.L. FITZGERALD JANUARY 13,1994

UNITS: uC,/mL
SPL NAME SPL ID ANALYTE RESULT #1 RESULT #2 RESULT #3 AVERAGE 2*SD PREC ACCU %REC DET LIM % CT ER

STD 119B51 J1439 ALPHA 8 30E-03 982 2.87E-07 57

BLANK J1440 ALPHA <117E-O5 2.87E-05 113

KE83B J1445 ALPHA 3.27E-Ol 2.99E-01 3.55E-01 3.27E-01 .60E-02 1713 287E-05 03
.... 2 87E-05 0.3

2 87E-05 0.3

KES3D J1446 ALPHA 5.17E-02 514E-02 454E-02 4.95E-02 7 IIE-03 1436 2.87E-05 0.7
2.87E-05 0,7

...... .. 2 87E-05 0.8

NARRATIVE NN O SPECIAL PRO0BLEMS/METHOD VARIATIONS IN THIS BATCH
LIST SPECIFIC PROGLEMS1VARIATIONS FOR THIS BATCH:

Standard results are rported as uCI/L

Ve ytdti +Du Cjty*-.,r

"r ~)-tt)-
U

c

72.



PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SPACE

AT: LA-508-101 (D-0) LIQUIDS STANDARD REPLICATE

S EER NUMBER 13 13

1439-5525 ) SIZE I , 2 or 5 (MS) 2 2

(TtO) 10 MTAL C00NS ) 1279 1349

2514 lIUNT TIME in MIN1E (C) 30 30

T oe:T 7 ACKGROUND in epm (BKG) 1 1
A T ~ PLE SUZE in mL ss) 10.000 10.000

Rerun No.' TUITION FACTOR (DF) 1 1

0 G FST DILUILON FACiR (DDF) 1 1

Analvst FECIENCY FACTR (EFF) 0.2322 0.2322

C JOHNSON Pmax, or Rs (SAMPLE RATE) as APPROPRIATE 41.633 43.967

.at..: AMPE CONCENTRA'ION in pCi/L 8.oE-3 8.53E-03

01/07194 kYG. pCi/b in SAMPLE and REPUCATE 8.3029E-03

Its (Sample Count Pate) = (TU / CT) - BKG

AlPHA MTAL pCi/L = Ps * I 00mL/L DF * DDF / ( E S * * 2220000dpm/pCi

AlPHA TOTAL pCi/ml = ALPHA TTAL pCi/L / 1000mL/L

Relative Connting Ermr = [ The Sqmm Root of M + BKG U C7) / (T - BKG CT) I - 1.96 O 100
Detection levels and les Than Values am detenrined Imm Pneedum LA-508-002.

AlPHA TOTAL in pCi/L (AVERAGE) = 8.3OE-03

DETECION

IALPHA TOTAL in pCi/rnL (AVERAGE) 8.30E-06 LEVEL

2.87E-07

ELATIVE COUNTING ERROR 5.7%

Data Entry by: Date; 11-Jan-94

Approved by: Date: /L- .. i -f

Serial No Sample Point Date Time Issued Priority

Deermrat on Method Stadaid Result Units Charge Code Reruns

AA-0r--101 R , EVERY E14 1i7 0
Sample S ze Customer 10

Rema rs Calculations Results
1 TV WHC-SD-WM-DP-062, REV. 0

Analyst 1 Anals- Analyst 4 Analyst 5

Hr HS Hs Hs Hrs

-9 571-
54 6OWM-6 'R -10 -83)

Form I Rev. 1.2 I- Page 1 of 1



WHO-SD-WM-DP-062, REV. 0

TOTAL ALPHA ANALYSIS - UNDIGESTED SAMPLE

3- / 9'S?
/04

a Calculation
- /, , AL joHNSEI,

(IcP&AL 2.0)
on 01-08-1994 at 02:42:03

Oat 513 2 -inch oint Alpha eff. : .2322
Sup e .ie : 10 L Dilution:

Lap>e 31439-5525

------------- - : 8.07681-03 uCi/L alpha

30

'Aple ? 1439-iS25 ?kurt 0 2

------------- - 1.0:8.E2321-03 uCi/L Lpha
30

SC

i/)

/J'/
_L_:m _

_3F4)



PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SPACE

Serial No Sample Point Date Time issued Prior,,y

Dererminaaon Method Slandad Result units Charge Code Reruns

T LA 0-1 11 j(ji/ 7L E1 1
mple Size Customer ID

~Jph./ BLANK
pemarks. CaCutlarons. Results

AS CT WHC0SD-WM-DP-062, REV. 0

Analyst .- An st -A yst 4 Analyst 5-

Hr // rsHis His His

Da e ~~T-r, C.,rnt, e L L,

{ T

AT: LA-508-101 (D-0) LIQUIDS BLANK _ REPLICATE

z:,,45 )a< TFIR NJhHER 1t3 13}

1440-5625 )S4 SEE I . 2. or 5 (MS) 2 21
Ba i TA COUNTS (TC) 23 18

2514 UNT TIME in MINUM; (CT) 30 30

:AT or TB? |ACKGROIND in cpm (BKG) 1 1

AT AMPE SUE in ml () 0.100 0.100

Rert. No. niLLMON FACIUR (DF) 1 1

IGEST DILUTION FACTOR (DF) 1 1

Anay: mCIENCY FACTOR (EM 0.2322 0.2322

JOHNSON Rinas or R& (SAMPLE RATE) as APPROPRIATE 0.602 0.602

D4 |;AMPIE CONCEN'mAN in pCi/L 1.17E-02 1.17E-02

1 07/94 L. ai/L in SAMPIE and REPUCATE =< 1 .1688E-02

Rs (Sam peCount Rate) = (IC / CT) - BKG
ALPHA TOTAL pCi/L = Rs - 10OOmL * F f DlF / ( EFF * S3 2220000dp/pCi )

AlPHA TOTAL pCi/mL = ALPHA TOTAL pCi/L / 1000iL/L
ReLative Counting Enor = [ (The 3quare RooT of + BKG' C) / (C - BKG I C7 I * 1.96 * 100

Detection levels and Leas Than Values are determined from Prondure [A-508-002.

HA TTAL in pCi/L (AVERAGE) = < 1.17E-02

DETErIlON

HA TOTAL in pCi/mL (AVERAGE) < 1.17E-05 LEVEL

LESS Than Value was Determined from L. 2.87E-05

EIAVE CONMING ERROR = 203.8%

ate Entry by: Date: 13-Jan-94
Approved by: Date: - & -1

51-6800-061 R 10 831I I I - I

Form I Rev. 1.2 Paqe 1 of 1



WHC-SD-WM-DP-062, REV. 0

TOTAL ALPHA ANALYSIS - UNDIGESTED SAMPLE

-- 32

Alpha Calculation
By: MC BlRWA , , on
Det !P ) 2 -inch sount
Me sie : .1 dL

(CRPCCLL 2.0)
01-08-1994 at 10:03:01

Alpha eff. : .2322
Dilution : 1

Saiple I J 440-5625 fount 1 1

23
- -------- - 1.0 ( 8.25241-03 uCi/L alpha

30

Sample I J 1440-5625 Mount 1 2

18
----------- - 1. ( 8.2524E-03 uCi/L alpha

30

A

3')



PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SPACE

AT: LA-508-101 (D-0) LIQUIDS
*Sehia tic. EMhCItR NUMBER 13 13

1445-5725 ISH SIZE I, 2 or 5 (Ss) 2 2
Batch ID TAL COUNTS (R) 560027 450519

2514 T '11ME in MINUT (T) 30 30
AT or TB 3ACKGROUND in epm (BKG) 1 1

AT AMPLE SIZE in mL (SE) 0.100 0.100

RFtun No ILUTION FACTOR 11F) 1 1
0 GEx DILUTLON FACTOR ([DF) 1 1

A ytt. FlIENCY FACTR EFT) 0.2322 0.2322
CJOHNSON .Rmax or Is. (SAMPLE PATE) as AIPPIROJATE 18666.567 15016.300

d O . |AMPLE CDNCENTPAION in piL 3.62E+02 2.91E+02
0 1/07/94 A[;' pCi/L in SAMPlE and REPLICATE = 3.2671E-02

Ps (Sample Count Rte) = (t / CTi) - BKG
ALPHA TOTAL pCi/L = Ps 100mL/L DF DDF / ( EFF - * 2220000dpm/pCi)
AlPHA TOTAL pCi/nL = AlPHA TOTAL pCi/'L / 1000mL/L
PrUl Counting Enor r (The Square Root of TU + BKG * CT) / (TT - 1KG ,CC ) * 1.96 - 100
Detlclion Levels and ss Than \ajues an detremined fmm Prordure IA-508-002.

AlPHA TOTAL in pCi/ (AVERAGE) = 3.27E+02

DETECTION

AlPHA TOTAL in pCi/mL rAVERAGE) = 3.27E-01 LEVEL

2.87E-05
(C i/mIL

LAThVE COUNTING ERROR 0.3%

Data Entry by: I t Date: 11-Jan-94

Approved by: Date: 3 i1f
Form I Rev. 1.2 Page 1 of 1

SQ 1

Set al No Sample Point Date Time Issued Prisy

Determination Method Standard Resuht Unts Charge Code Reruns

AT-O8-ICI uCi,/ML E14157
Sample Size Cusiomer 10

Remarks. Caiciiiaos Results

4E 4 WHC-SO-WM-OP-062, REV. 0
SM

A 1 A , I Anaiyst 3 Analysi 4 Analyst 5

H S J trs H s Hrs

Date lT e cireed Lf l r ,

54-68M-061 R-10-83r



WHC-SD-WM-DP-062, REV. 0

TOTAL ALPHA ANALYSIS - UNDIGESTED SAMPLE

J0/W5-

-600) 7

Alpha Calculation
py: mC fmall,
De}Yg 2 -inch touw

Sple size : .1 IL1

Saiple I J 1445-5725

(CRPcAl 2.0)
on 01-08-1994 at 10:05:08
t Alpha eff. : .2322

tilution : 1

burt I I

- ----- 1.0 3.62121+02 ui/L alpha
5)

Salple I 3 1445-5725 hount 5 2

------------- - 1.0 : 2.913,1402 uCi/L alpha
'do



PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SPACE

7-
Serial No Samle Point Date Time issued Priority

Qeiermninaiion Meteod Siandard Result Units Charge Code Reruns

AT LA-SO'-o i uCi/ML E14157 
Sample Size Customer ID

Remarks Caicilalions Resus

crjvNT AS uCIYL WHC-SD-WM-DP-062, REV. 0

2.~% V1%

AAnalys - 1 A Aralys1. 4 Analyst 5

- H,, H's His

Di <T merneed LO it

$a-e8moe P '0 C3

AT: LA-508-101 (D-0) LIQUIDS SAMPLE REPLICATE

, I i ErE, ) R NUMBER 13 13

1445-5725 ISHSE 1 , 2 .r 5 (MS) 2 2

s 4 .TAL COUNTS IT) 486672 436757

2514 UNT TIME in MINUTES (C) 30 30

AT asT%:t .ACKGROUND in pm ([EG) 1 1

AT AMPLE SIZE in ml, (I 0.100 0.100

.R- w.No, ILUTION FACiTP. DF) 1 1

0 IGEST DIUION FACTOR IDDF) 1 1

Analyst IuCIENCY FACIOR FT) 0.2322 0.2322

C JOHNSON Rmax rr Ps, SAMPLE PATE) as APPROPRIATE 16221.400 14557.567

Ot# APLE CONCENTRATION in pCi/l, 3.15E +02 2.82E + 02

01/07/94 G.V5 pCi/l, in SAMPLE and REPLICATE = 2.9854E +02

Rs (Sample Count Rate) = (T / ClI - 3KG

AlPHA TOTAL pCi/L = Rs - 1000mL/L - DF DDF / ( EFF *S 2220000dpm/pCi

AlPHA TOTAL pCi/ml = ALPHA TOTAL pCi/L/ 1OOOmL/L
Relative Coting Emnor = [ The Squam Pot of 7 + BKG 0 CT) / (TE - BEG (T) 1I 1.96 100
Detetion Lewis and less Than Values a determined from Produm IA-508-002.

AlPHA TOTAL in piCi/L (AVERAGE) = 2.99E+02

DEECTION

ALPHA TOTAL in pCi/mL (AVERAGE) 2.99E-01 LEVEL

2.87E-05
pCi/nL

LATIVE COUNTING ERROR 0.3%

Data Entry by: 7 7 (of k Date: 11-Jan-94

Approved by: Date: --.h - 91
Form 1 Rev. 1.2

S5

Page I of 1



WHC-SD-WM-DP-062, REV. 0

TOTAL ALPHA ANALYSIS - UNDIGESTED SAMPLE

7 144
Alpha Calculation
By: C BIIRJ, , on
- tKr 2 -inch mount
Saiple size : .1 iL

r <57P5'
(CRPCCL 2.0)

01-08-1S94 at 10:06:23
Alpha eff. : .2322

Dilution : 1

Saxple I J 1445-5725 mount $ 1

486672
----------- 1.0 3.14681+02 uCi/L alpha

30

lanie 1: J 1445-5725 cunt 1 2

436757
------------ - 1.0: 2.S4411+02 uCiiL alpha

z196-7

4-5,7157



PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SPACE

Seral No Samle Point I Dare Time Issued Priority

OetermfliOnS Memod Standard Result Unis Charge Code Reruns

AT LA-508-101 uCiML E141t7 a
Sample SIZe Customer un

? 1/00J KESB
Remaris. Caicuat rors Resuls

tsr L'>!N, A WHC-SD-WM-DP-062, REV. 01{Z

3. SS 41AralvS? al I Anayst -3 Analyst - 4 Analyst -5

DaeT,me combm 'Alb

6'm-6811 -R -10 -31

AT: LA-508-101 (D-0) LIQUIDS SAMPLE REPUCATE

SeI . bETClR NUMBER 13 13

1445-5725 ISH SIZE 1 2, or (MS) 2 2

BatdiD TAL COUNTS IT) 563249 535211

514 UN TIME in MINUTES (CT) 30 30

AT Tvit: ACKGRQINI in prpm (UKG) 1 1

AT AMPLE SIZE in mL ( 0.100 0.100

.Rrtn No HLUTION FACIT)R DV) 1 1

0 IGET DILUION FACIR (DDF) 1 1

Arealyst. FICIENCY FACmR (EF) 0.2322 0.2322
C JOHNSON Pnax, or Vs, SAMPLE RAIT) as APROPPJAIE 18773.967 17839.367

C Danf (AMPLE CUNCENTRATION in pCi/L 364E+02 3.46E+-02

01/07/94 IVG. pCi/L in SAMPLE and REPICATE = 3.5514E+02

Ps (Sample Count Rate) = (7 / C) - [KG

ALPRA TTAL pCi/L = Ps * I 00mL/L * ' DD / ( EFF - S 2220000dpm/pCi )

AIPHA MTAL pCi/ml = AlPHA OTAL pCi/L / 1000mL/L

PRelative Countine Enor = ( (The Squuare Pot of 7 + BKG * CT) / Mr - BKG (7) 1 1.96 * 100
Dekttion Levels and Lrss Than Values are detemnned fmm Procedure LA-508-002.

ALPHA ETAL in pci/L (AVERAGE) = 3.55E+02
DETECTION

AlPHA TOTAL in pCi/mL (AVERAGE) = 3.55E-01 IEVEL

2.87E-05
pCi/mi.

EMAIWE COUNMNG ERROR 0.3%

Data Entry by: i f/- ? k Date: 11-Jan-94
Approved by: Date:
Form 1 Rev. 1.2 Page 1 of 1

S-7
I



WHC-SD-WM-DP-062, REV. 0

TOTAL ALPHA ANALYSIS - UNDIGESTED SAMPLE

Alpha Calculation (CRPCAL 2.0)

1" ' By: C iNRlAN, on 01-08-1994 at 10:07:15
DetJY- c-inch tout Alpha eff. : .2322
Suple size : .1 &L Dilution : 1

Suple I J 1445-5725 ount $ 1

SU .-~ / /
563249
--------- - 1.0 : 3.64201+02 uCi/L alpha

Sample I J 1445-5725 Mount 0 2

535211
----------- - 1.0 z 3.46071+02 uCi/L alpha



PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SPACE

AT: LA-508-101 (D-0) LIQUIDS SAMPLE REPLICATE

*SerIa No. ETEcTOR NUMBER 13 13

1446-5725 ISH SIZE 1 , 2 ,or 5 (MS) 2 2

BttdhiD 1i TAL COUNTS (T) 73819 86279

2514 l TIME in MINUTES (CT) 30 30

AT or T ACKGROUND in cpm (KG) 1 1

AT AMPLE SIZE in mL ([) 0.100 0.100
Fteri No.ILUION FACTOR (DF) 1 1

0 EM DILUTION FACTOR ([D) 1 1

Aalyst FCIENCY FACTOR (EFF) 0.2322 0.2322

C JOHNSON P. max, or Ps, (SAMPLE PATE) as APPP.PRIATE 2459.633 2874.967
1 t :.AMPLE CfNCENTRATION in pCi/L 4.77E +01 5.58E+01

01/07/94 kii. pCi/L in SAMPLE and REPUCATE = 5.1744E +01

Rs (Sample Count. Role) = (I / CT) - [KG

ALPHA TOTAL pCi/L = Ps *I 000mL/L * DF 11DD / EFF * S* 2220000dpm/pCi

ALPHA TOTAL pCi/mL = ALPHA TOTAL pCi/b / I000mL/L

Rplative Conting Eror = I (The Square Root of T + BKG 1 CT) / (T - BG CT) I - 1.96 - 100
DetwiLion Levels and Liss Than ValueS ar determined from Pocedur [A-50B-002.

APHA TOTAL in pCi/L (AVERAGE) = 5.17E+01
DETECTION

ALPRA TOTAL in pCi/ L (AVERAGE) = 5.17E-02 LEVEL

2.87E-05

;Ci/mL

EATIVE COUNTING ERROR 0.7%

Data Entry by: ' Date: 11-Jan-94
Approved by: Date: 1 "'- -4

Sela No sample Poit * Date Time Issued Prorty

.- I~ E 4 .-- 17 CE;T L D 1 - ' 4 12: 2
Determeinator Method Standard Result Units Charge Code Reruns

A LA -5 I- 01 iuCi/ML E14157 C
Sample Size Customer 0

- .1cc-/ KECCD
Remaras Caic Latons. Results

7 16 WHC-SD-WM-DP-062, REV.0

Aly1 - 1 1 A 2 A -A0lys- 4 Aalyst 5

DaleTmeC m ee ab iM r

54-61300-061 R -10 -8t I

IForrm I Rev. 1.2 Page 1 of 1



WHC-SD-WM-DP-062, REV. 0

TOTAL ALPHA ANALYSIS - UNDIGESTED SAMPLE

/3' 9 1'

Alpha Calculation

-- /,c By: MC BIERMIN,
Det 913 2 -inch
Sasple size : .1

- c57~'L25
(CRPCSCAL 2.0)

on 01-08-1994 at 10:08:10
mount Alpha eff. : .2322
al Dilution : 1

Sacple I J 1446-5725 ount i 1

73819
-------- - 1.0 : 4.7715E+01 uCi/L alpha
30

S uple I J 1446-5725 Mount 1 2

66279
------------- - 1.0 : 5.5772i01 uCi/L alpha

20

15%1

73 'If/



PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SPACE

serial NO sample Point Date Time tssued Prlor.ty

A-u- --- - -, 1- - -

Determbnationf Method Standard Result Un.1s Charge Code Reruns

LA-- C-101 uCi/ML E14157 I
Customer IC

Sample Size

100, 
gjgRemarks Calculaons presults

C1 I WHC-SD-WM-DP-062, REV
A.7/ 1 WHC-SD-WM-DP-062, REV. 0

mw-P2 5,~ V /9 /tM

Analyst - 1 A I - 2 Analyst - Analys1 4 Analyst 5

Date tie CompCle Lab I Mqr

-68 (-061 q - -831

AT: LA-508-101 (D-0) LIQUIDS SAMPLE REPLICATE

Siii4alNo. |ETIR NUMBER 13 13

1446-5725 lM SIZE 1 . 2 or 5 (.S) 2 2

* .atchD F.TAL COUNTS (Mr) 75634 83425

2514 "OUNT TIME in MINLTS (CT) 30 30

ATor T t ? ACKGROUND in pm (BKG) 1 1

AT AMPE SZE in mL (5) 0.100 0.100

Rerurt N&. IlUlON FACTOR (DF)
0 GEsT DLUTON FACTOR (DDF) 1

Anilyst FFICIENCY FACTOR (EF) 0.2322 0.2322

C JOHNSON Pk2 x, ir Is, (SAMPLE PATE) as APPROPRIATE 2520.133 2779.833

0won kAMPLE CONCENRATION in tpCi/L 4.89E+01 5.39E +01

01/07/94 kVG. pCi/L in SAMPLE and REPlICATE z 5.1408E+01

Pz (Sample Count Psth) z (TC / CT) - 6KG

AlPHA TOTAL pCi/L = Ps 10OOrnL/L - OF * DDF / ( EF * 2220000dpm/pCi

AlPHA TOTAL pCi/mL = ALPHA TOTAL pCi/L / 1QOOrn/l.

Relative Counting Eror = [ (The Squa P"t of W4 BKG * CT) / (TC - BKG $ CT) I * 1.96 t 100
Detection Levels and [Ls Than Values are dettnained fom Pncedume [A-50B-002.

HA TOTAL in pCi/L (AVERAGE) = 5.14E+01
DETECTION

4UHA TOTAL in pCi/miL (AVERAGE) 5.14E-02 LEVEL

2.87E-05
pCi/mL

EATIVE COUNTING ERROR 0.7%

Data Entry by: Date: 11-Jan-94

Approvedby: Date: 13- .4--'1
FA~~~Pag blo-(I ,:tI1

Form 1 Rev. 1.2 v

'V 4

Page I of I



WHC-SD-WM-DP-0 62, REV. 0
TOTAL ALPHA ANALYSIS - UNDIGESTED SAMPLE

Alpha Calculation (C-PC-kL 2.0)
--- /. Bf BC B11BtiAB, on 01-08-1914 at 10:08:56

Det 113 2 -inch tout Alpha eff. : .2322
Saple size : .1 IL D)ilution : 1

aSaple I J 1446-5725 mout I i

634
-------- - 1.0 : 4.aB89E+01 uCi/L alpha
30

Suple f J 1446-5725 tount 1 2

83425
------------- - 1.0 : 5.39271401 uCi/L alpha

30

3:2



AnalvsT- 1 A si- 2 Analyst 3 Analyst - 4 Analysi -

Hrs s 1-rs Hrs HrS

/ 

4 

-4 4

54 -6$0.361 A 10 $31

AT: LA-508-101 (D-0) LIQUIDS SAMPLE REPLICATE

SeiaI:'. I ETfR NUMBER 13 13

1446-5725 ISR SZE 1 2 or 5 MS) 2 2

Bat-oh- ID ROTAL COUNTS (7) 66927 73499 I
2514 TUNT TIME in MEINE= (CT) 30 30

ATmo Tht ACKGROUND in pm [BKG) 1 1

AT AMPIE SIZE in mL SS) 0.100

Resrw: Na, HMION FACMR DF) 1 1

0 iGEST DILULON FACER (DDF) 1 1

Analyst FFICIENCY FAC R EF) 0.2322 0.2322

C JOHNSON Mrni, .r Fs, SAMPIE KAE) as APPPDPRIATE 2229.900 2448.967

0 LAMPE CONENTRATION in pCi'L 4.33E+01 4.75E +01

01/07/94 VC. D,/L in SAMP :md REIUCATE 4.5383E -01

Ps (Sample Count Rate) = ( / (7) - MC

APIIA TTAL pCi/L = Ps - D000mL/L * F * DDF / ( IE SE' 2220000Ipm/pCi
ATHA TOTAL pCi/mL = AlPHA TOTAL pCi/L / IOOOmL/L

PMative Counting Enor =: The Square Root of TC + [KG * CT) / (TU - BKG * CT) 1 * 1.96 * 100

Detecion [pvens and Loss Than Values arm Ieternined frm Procedure LA-50H-002.

AFHA4 ETAL in pCi/L (AVERAGE) = 4.54E+01

DETECTION

AMPHA TOTAL in pCi/nl AVEPAGE) = 4.54E-02 LEVEL

2.87E-05

paCi/mnl

ELATIVE COUNTING ERROR 0.8%

Data Entry by: Date: 11-Jan-94

Approved by: Date: 3 - J4A -,If

PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SPACE

Serlal No Sample point Oate Time Issued Priorly

2.,- 1 -7-;' - -- 4 1 3 - -

Determiaton Method Slandard Resul1 Units Charge Code Re'uns

AT UA-50-01 01/ML E14157 C
Sample Size Customer iD

- cc) KE6-.D
Remarks Calcula ons .Results

S WHC-SD-WM-DP-062, REV.0

Y. 5$'{rr

I Page 1 of IForm 1 Rev. 1.2



WHC-SD-WM-DP-062, REV. 0

TOTAL ALPHA ANALYSIS - UNDIGESTED SAMPLE

Alpha Calculation (CPCCAL 2.0)
.q-1'f py: MC BIER , on 01-08-1994 at 10:09:51
- kt 113 2 -inch sount Alpha eff. : .2322

Siuple size : .1 &L Dilution :

Saiple I J 1446-5725 Eount I I

65927
----------- - 1.0 4.32561f+01 uCi/L alpha

- 30

Saiple I J 1446-5725 ount : 2

73499
- --- - 1.0 4.710H1401 uCi/L alpha

30



WESTINGHOUSE HANFORD COMPANY

222-S LABORATORYANALIABOATCHY WHC-SD-WM-DP-062, REV. 0
ANALYTICAL BATCH

Lab Segment Seri4aNo. Customer ID:

Analysis: Sample Prep:
A-

Instrument: oA - Procedure/ Rev:

Technologist: Date:

Starting Time -ij Temperature

Ending Time: . Chemist:

Comments:

Description Lab ID Description Lab ID

2 12

3 13,<~, '~~/r j4 :; 1
4 < * , A, 14

5 17-6T--'

6 16

8 18
9 1 19

10 201

Standard Primary Book No. Second Book No. Third Book No. and Final Vol. of
Type and Aliquot Vol. and Aliquot Vol. Aliquot Vol. Standard

3
A-6000 881 0/2



WHC-SD-WM-DP-062, REV. 0

ANALYTICAL BATCH SUMMARY SHEET

METHOD: DATE START:
LA-5O-101 JANUARY21, 1994

PREPARED BY: DATE COMPLETE:
S.L FITZGERALD JANUARY 26, 1994

UNITS: ,jCi/mL
SPL NAME SPL ID ANALYTE RESULT #l RESULT #2 RESULT #3 AVERAGE 2S0 PREC ACCU %REC DET UM % CT ER

STD 12951 J1439 ALPHA 8.97E-03 8.5 2.23E-07 5.4

BLANK J1440 ALPHA <9.28E-05 2.25E-04 500

KE83B J1445 ALPHA 4.07-01 4,23E-01 4.18E-01 418E-01 162E-02 3,W 22SE-04 0.8
2,25E-04 0.8
2.25E-04 0.8

NARRATIVE: NO SPECIAL PROBLEMS/METHOD VARIATIONS IN THIS BATCH
LIST SPECIFIC PROBLEMS/VARIATIONS FOR THIS BATCH:

Standard reults r rpoted as uCS/L
7 ; " v- e ,b +

| |
-9



PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SPACE

Z- Time issued Priority
Seial No Sample Point Date

De -e.natiofn Method Siandard Result u 's Charge Code Reruns

Samp e Size 
Customer ID

Re a ks Calculations Results

L 90

WHC-SD-WM-DP-062, REV. 0

nays,.. Araly Analyst Analyst - 4 Analyst-S

L

Date Time Comieied Lao 'c

54 68 - !R-P 0- 83I

AT: LA-508-101 (D-0) LIQUIDS STANDARD REPLICATE

.:$MW : .. )E=nw R NIMER 14 14

1439-5525 )S H SIZE 1, 2, or .(M 2 2

.77a9 i7- WAL COUNIS (TC) 1375 1372

2574 )UNT 'lME in MINITS (CT) 30 30

AT.8ri T ACKGROUND in epm (KG) 0.5 0.5

AT MPLE SEin mL (S) 10.000 10.000

Roue N&. IlJTION FACTOR (D) 1 1

IGST DIUMlON FACTOR (DF) 1 1

AnrEal- CIENCY FACTR (fT) 0.2274 0.2274
SYTH P.nax. or Ps, (SAMPLE ATE) ;s APPROPRIATE 45.333 45.233

aM ~ ~AMPLE ONCENTRATION in pC/L 8.98E-03 8.96E-03
01/21/94 4VG. pCi/L in SAMPLE and PEPUCATE 8.9701E-03

Rs (Saiple Count Rate) = (TO /(CT)- BKG

AlPHA TOTAL pCi/L = R3 * 1000omi/L' DF * DDF / ( Efi * 2220000dpm/pCi
ALPHA TOTAL pCi/mL = AlPHA TOTAL pCi/L / 1000ml/L

ReIave Countg or = I (The Sqa Rot of T + BKG C) / (TC - BKG CT) ] A 1.96 * 100

Detation leels and Le lhan Values are deteninaed frm ProcIure IA-50B-002.

HA TOTAL in pCi/L (AVERAGE) = 8.97E-03
DErI'ION

HA TAL in pCi/mL (AVERAGE) 8.97E-06 lEVEL

2.23E-07

pCi/mL
LTIVE COUNTPNG ER&)R = 5.4%

Data Entry by: / Date: 24-Jan-94
Approved by: Date: U3-'4'i
Form 1 Rev. 1.2 Page 1 of I

Cr)

1-



TOTAL ALPHA ANALYSIS - UNDIGESTED SAMPLE WHC-SD-WM-DP-062, REV. 0

.. /-2/-fV4--r

Y /4'39--sS2z
- .L. . ~j Alpha Calculation (CZPC*CAL 2.0)

o) ' y: DH NLICIA, en 01-22-1g94 at 03:33:37
Det 114 2 -inch tnut Alpha eff. : .2274
Sasple si::e : 10 if, Dilution : 1

3 0 Suple 1 J-1439 Nount I 1

1375
----- ---- - 0.5 : 8.9BO0K-03 uCi/L alpha

30

Salple 2 J-1439 MCuLt 1 2

1372
----------- - 0.5 : 8.96011-03 uCi/L alpha



PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SPACE

sat No Sample Pok Date Time Issued Priorty

Deerm ation Me ho .S ±Aard Result uns COarge Code Reruns

Sample S'ze Customer ID

Remarks Calculatons Resuits

'97'* ASe L WHC-SD-WM-DP062, REV. 0

Analyys - AnalysT - Analyst - 3 Ana yal -4 Analyst 5

His H's H S H"s H',

Dale Tre Completed La U Mql

54-6800-061 R 10 831

AT: LA-508-101 (D-0) LIQUIDS BLANK REL

S Swtl C ET"WRNUMER 14 14

J1440-5625 bSH SIZE 1 . 2, or 5 (MS) 2 2

7 S7tci ... ALouNis (T) 15 16
2574 >UNr TOME in 1M (CT) 30 30

AT rTh ?O ACKGROUND in opm (BKG) 0.5 0.5
AT AMPE SIZE in mL (S) 1.000 1.000

Retun] N. Mfl1ON FACTOR (DF) 101 101
1 IGET DILUION FACTOR (DDF) 1 1

Anlet aCEC FACTMR EN') 0.2274 0.2274

SYTH ,. or Rs (SAMPLE RATE) as APPROPPLAT 0.426 0.463
Date IL CONCENTRAT1ON in pCi/L 8.52E-02 9.26E-02

01121194 4Vr. ECi/L in SAMPLE and REPLICATE < 8.8923E-02

Rs (Sample Count Rate) (T / C) - BKG

ALPHA TOTAL pCi/L Rs * 1000m4/L - DF I DDW / ( EFF ' S S 2220000dpm/pCi

AlPHA TOTAL pCi/mL = ALPHA TOTAL pCi/L / 1000mL/L
Relaive CountingEor = [ (The Square Root of I + BKG - CT) / (T - BKG CT) I * 1.96 * 100

Deotaion Lvels and Less Than Values are detenninel from Procedur LA-508-002.

ArPHA TOTAL in Ci/L (AVERAGE) = < 9.26E-02

DEITETION

AlPHA TOTAL in pCi/mL (AVERAGE) < 9.26E-05 LEVEL

LESS THAN Value was Determined from Rmax. 2.25E-04

pCi/mL
LIVE IOUNTING ERROR 500.0%

Data Entry by:, /)..(Date: 25-Jan-94
Approved by: Date: 4.- aq--9
Form 1 Rev. 1.2 Page 1 of 1

41C,



WHC-SD-WM-DP-062, REV. 0
TOTAL ALPHA ANALYSIS - UNDIGESTED SAMPLE

n'i5e
1 r/Wa -

pha Calculation (CuCCAL 2.0)
- eBy: DR tLICI&, , on 01-22-1994 at 03:34:22

' Det 114 2 -inch &ount Alpha eff. : .2274
Saxple size : 1 6 Dilution : 101

Saiple I J-1440 tout I I

--------- - 0.5 < 6.02701-02 uCi/L alpha
30

Saiple I J-1440 5ount 1 2

------------ - 0.5 < 6.79351-02 uCi/L alpha
30

leo

3 D

30)



PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SPACE

AT: LA-508-101 (D-0) LIQUIDS
SwW lal ),=aTOR NUMBER 14 14

1445-5725 ISH SmE 1 . 2. or 5 (MS) 2 2

Bat. TAL US (kM) 59497 62632

2574 b>UNT TIME in MUTh1ES (CT) 30 30
AT amTB ? 3ACKGROUND in cpm (BKG) 0.5 0.5

AT WIE SIZE In mL ) 1.000 1.000
Re7n N. >Ili0N FAC=OR (DF) 101 101

'c Gr DIUMON FACTOR (DDF) 1 1

FAC=OR (EM 0.2274 0.2274
SYTH Rmax. or Rs (SAMPIE RATE) as APPROPRIATE 1982.733 2087.233

.......... E [ONCENTRATION in pCi/L 3.97E+02 4.18E+02
01/21/94 JVG. pCi/L in SAMPlE and REPUCATE 4.0714E+02

Rs (Sample Count Rate) = (M / CT) - BKG
ALPHA TOTAL pCIl = is * 1000mI/L ' DF * DDF / ( EFF S 2220000dpm/pCi

ALPHA T=TAL pCi/mL = AlPHA MOTAl pi/L / 1000rl/L
Relative CoUnting Enr = (The Squam Root. of + BKG C) / (T - BKG aC 1.96 100
Deteclion levels and [es Than Value ar detemined fmm Procdlr LA-508-002.

AEPHA TAL in pCi/L (AVEPAGE) = 4.07E+ 02
DETEOlN

AHA TTAL in pCi/mL (AVERAGE) = 4.07E-01 lEVEL

2.25E-04
liCs/mL

LATWE ODUNTING ERROR 0.8%

Data Entry by: Date: 24Jan-94
Approved by: Date: ii-

Form 1 Rev. 1.2 I Pae1o

S 51 No Sample PorV Date Tim. Issued Prorty

Determinatin Method Standard Result Units Charge Code Reruns

AP A- - 1 uCi"ML E14157 
Sample Size Customer ID

Remarits CalCua?,ons Resuits

1 4 1 WHC-SD-WM-DP-062, REV. 0

Analyst I An ak 2 A nalyst - 3 Anayst - 4 Analyst -5

H's 1+s Hrs Srs H's

Date Timie C ompieied Lac it Mqr - 6,

4zt& & o<4t m.
546-6O-06 'R- 0-831r I

AtAA

Form I Rev. 1.2 / Paue 1 of I



TOTAL ALPHA ANALYSIS - UNDIGESTED SAMPLE
WHC-SD-WM-DP-0062, REV. 0

,vw

A11 -klculation (CEPCCSL 2.0)
ArByxHMILICIA, , on 01-22-1994 at 03:35:09
)et 514 2 -inch tount Alpha eff. : .2274
Saple size : 1 aL Dilution : 101

Saxple I J-1445 gout I 1

59497
----------- - 0.5 : 3.96681402 uCi/L alpha

30

S uple 0 J-1445 Mount 12

62632
----------- - 0.5 : 4.1759+02 uCi/L alpha

30

102

S6

{ . tal



PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SPACE

AT: LA-508-101 (D-0) LIQUIDS SAMPLE REPLICATE

Seia$f&. EOLR NUMBER 14 14

J1445-5725 ASH SIE 1 , 2. or 5 (MS) 2 2

Sat l TALmCOUMS (TC) 61650 65203

2574 LINT TIME in MNUTES (CT) 30 30
ATrT? ACKGROUND in epm . ([KG) 0.5 0.5

AT AMPE SIZE in mL ( 1.000 1.000
Rett& W7 I.[JLION FACDOR (Dnf 101 101

SIESr DIIIlON FACTOR (DMW) 1 1

AnJLystt .I ENCY FACTOR (EM ) 0.2274 0.2274
SYTH Rma. or Rs (SAMPE RAT) as APPROPPATE 2054.500

t AMPE ENTAT 4.11E+02 4.35E+02

01/21/94 VG. pCi/l in SAMPLE and REPUCATE = 4.2289E +02

Rs (Sample Count Rae) = (M / Ct - BKG

AlPhA TOTAL pCi/l. = Rs ' 10OOmL/L - DF DDF / ( EFF - 33 2220000dpm/pCi

AlPHA TOTAL pCi/ml = AlPHA TOTAL pCi/L / lOOOmL/L
Relative Counting Error = [ (The Sqtuare R of TC + BKG CT) / (T - KG C 1- 1.96 100
DetaLion LewIs and Less Than Valus are determined from Prwodur LA-508-002.

HA TTAL in pCi/L (AVERAGE) 4.23E+02

DE=KTnON

FPHA MTAL in pCi/mL (AVERAGE) = 4.23E-01 LEVEL

2.25E-04
pCi/mi.

ELATWVE fUNiNG ERROR 0.8%

Data Entry by: 2 . , Date: 24-Jan-94
Approved by: Date: Zt- -1

.L

S ra' No Samohe Point -- Dale Time Issued Prorty

14 F, ._7 '. .9
Determination MeI,0.41Cnd&rd Result Units Charge Code Rerjns

AT LA-rQ8-'<' uCi/ML El4157
Sample Size Customer ID

I 0-a, -L -0, IK T-7
Remarks Calculalions Results

WHC-SD-WM-DP-062, REV. 0

alv 1 na - allys" 3 Analyst 4 Analyst -5

Ss HrHr Hrs Hr

Date Tiie orr4.e!d La n-1-

'06006 P-c83l

lap" ,,,II ",'_

Form 1 Rev. 1.2 Page 1 of 1

V Q



TOTAL ALPHA ANALYSIS - UNDIGESTED SAMPLE
WHC-SD-WM-DP-062, REV. 0

/ -' r-S9 ' 't
%; /4'4/'- 5725'

Alpha Calculation (CRPCCAL 2.0)
- MILICIA, , on 01-22-1994 at 03:36:37

-ft $14 2 -inch jount Alpha eff. : .2274
Saxple size : I &L Dilution : 101

Saiple $ J-1445 Mount $ 1

61650
----------- - 0.5 : 4.110&I+02 uCi/L alpha

30

Saiple I J-1445 dount $ 2

65203
----------- - 0.5 : 4.34731+02 uCi/L alpha

30

'It%4

- ZOS30

3pJ



p

PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SPACE

el tNo Sample Pcint Dae Time issued P rorrty

Detem n~fatiOn M~eiod Slanda. Result Unts Cnarge Code Reruns

sampie Sze Customer _0

Remarks Caiculatlns Results

uWH4-SD-WM-DP-062, REV. 0

Ara i . i Analst - Ansilyst 3 Aralyst - 4 AnalySt 5

5I HrSHSI'' 5

Dale T me Coeied L Uni M r

s'-e 0-o6' 'R- 10 831

AT: LA-508-101 (D-0) LIQUIDS SAMPLE REPLICATE

fl i )E=I R NUMBOER 14 14]

1445-5725 SH SIZE 1. 2. or 5 MS) 2 2

Batn- 0TALmC0hns (K) 62488 62974

2574 lINT l1ME in MIES (CT 30 30

AT.rTB?:: |ACKGRUND in epm (DKG) 0.5 - 0.5

AT AMPLE SEE in mL (S) 1.000 1.000

Retn Ho. ILUL1ON FACTOR (DF) 101 101

bIGSfTDITON FACDOR (DD) 1 1

S. FAn CIENCY FACTOR (Em 0.2274 0.2274

SYTH Rmax or Ps (SAMPLE RATE) as APPROPRIATE 2082.433 2098.633

t.-- E ONCENTRATION in yCi/L 4.17E+02 4.20E+02

01/21/94 VOay. pCi/L in SAMPLE and REPUCATE = 4.1825E +02

Es (Sample Count Rate) = (X / C) - BKG

ALPHA OTAL pCi/L = Rs - 10OOmL/L F * DD / ( EFF * SS 2220000dpm/pCi

ALPHA TOTAL pCi/mL = ALPHA TTAL pCi/L / l0OOmL/L

ReLaiv Cunn Enor = ( (The Squax Roxot of T + BKG C) / (U - BKG C) I * 1+.96 100

Detection ksets and Ls Than Values are detennined from Pmdu LA-508-002.

HA TOTAL in pCi/L (AVERAGE) = 4.18E+02

DETEI10N

HA TOTAL in pCi/ml (AVERAGE) = 4.18E-01 LEVEL

2. 25E-04

pCi/mL

LATVE OUNTING ERROR 0.8%

Data Entry by: z7 z 9 , Date: 24-Jan-94

Approved by: . / Date: I ' y-1' :
Form 1 Rev. 1.2 F Page 1 of I



WHC-SD-WM-DP-0 62, REV. 0
TOTAL ALPHA ANALYSIS - UNDIGESTED SAMPLE

ZTI'AC- 5ZM
Alpha Calculation (CRPCSAL 2.0)
B - I MILICA, ,on 01-22-1994 at 03:37:05

t .14 2 -inch mount Alpha eff. : .2274
Saiple size : 1 iL Dilution : 101

Saiple I J-1445 lount i 1

62459
----------- - 0.5 : 4.16631+02 uCi/L alpha

30

Saple I J-1445 Mount $ 2

62974
----------- - 0.5 4.19871+02 uCi/L alpha

30

1%

it?/ f ~

3 D)

30D



WHC-SD-WM-DP-062, REV. 0

WESTINGHOUSE HANFORD COMPANY

222-S LASORATORY

ANALYTICAL BATCH

Lab Segment Serial No. Customer 10:

I Analy siI- ( r . L K /
Analysi~ Sample -Prep: I

___ I__ P___ ,__I_________________I__________ iii >( 0 t J

Instrument: vJA Procedure/ Rev:

rechnogisttDate: L

Starting Time: Temperature

Ending Time: Chemist:

K Chmis: rist> '
Comments:

Description Lab 10 Description Lab 10

[NITTAL LIMCS CHECK STU

REAGENT BLANK -- 12

4 i14

7 171

Standard Primary Book No. Second Book No. Third Book No. and Final Vol. of
Type and Aliquot Vol. and Aliquot VaL Aliquot Vol. Standaro

I1o07:



WHC-SD-WM-DP-062, REV. 0

ANALYTICAL BATCH SUMMARY SHEET

METHOD: DATE START:
LA-508-101 DECEMBER 20,1993

PREPARED BY. DATE COMPLETE:
9.L. FITZGERALD , DECEMBER 27, 1993

UNITS: uCi/mL
SPL NAME SPL ID ANALYTE RESULT #1 RESULT #2 RESULT #3 AVERAGE 2*SO PREC ACCU %REC DET LIM % CT ER

STO It9851 J1401 BETA 2.13E-01 92.9 7 46E-07 0.5

BLANK J14O2 BETA .cI03E-04 746E-5 108

KE65D J1424 BETA 2,28E-01 2.26E-01 2.13E-01 2.22E-01 1 .3E-02 7.326 904E-05 0.3
9.04E-05 0.3
9 04E-05 03

KES4A J1425 BETA 9.83E-l 1 01E+00 9.69E-01 9.87E-01 4.17E-02 4222 9 04E-05 0.1
9 04E-05 0.1
9.04E-05 0.1

NARRATIVE NN O SPECIAL PROBLEMS/METHOD VARIATIONS IN THIS BATCH
LIST SPECIFIC PROBLEMSNARIATIONS FOR THIS BATCH:

Standard resuils are repwae as uC /L

1-es



PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SPACE

TB: LA-508-101 (D-0) LIQUIDS STANDARD REPLICATE
SW)= R NUMBER 14 14

1401-5520 ISH SZE I , 2. or 5 (ME) 2 2

Ba__ _ 'OTAL COUNMS (l) 43978 44337

2412 UISTTOEinMIN=fS (CT) 30 30

AT TB? ACKGROUND in epm (BKG) 16 16

MPIE SIZE in ml (S8) 10.000 10.000

Rert NM. bUITION FACTOR (DE) 1 1

IGET DIU1ON FACTOR (DDF) 1 1

A CIENCY FACTOR (EFF) 0.3076 0.3076
C JOHNSON P.mar, or RS (SAMPlE PAMt as APPROPRIATE 1449.933 1461.900

viDi AMPlE CWEN1ATION in piCi/L 2.12E-01 2.14E-01 II
12/20/93 J VG. pCi/L in SAMPlE and PEPUCATE = 2.1320E-01

Rs (Sample Count Rate) = (T / C - BKG

TUTAL BETA pCi/L = Rs * l000mL/L ' DF *-DD1 / ( EFF S 3 * 2220000dpm/pCi

TOTAL BETA pCi/ml. = TTAL ETA pCi/L / 1000mL/L

Ltiv CountnEnor = (The Square Reat of 7 + BKG * IT) / (i - BKG * CT)

Detection levels and Less Than Values ar detennined (mm Procedure [A-508-002.

TAL BETA in Ci/L (AVERAGE) 2.13E-01
DETTUO1N

TAL BETA in pCi/ml (AVERAGE) = 2.13E-04 LEVEL

7.46E-07
pCi/mL

TIVE COUNNG ERbR 0.5%

Data Entry by: , r Date: 22-Dec-93

Approved by: Date: CpF- )eC--3 I
Form 1 Rev. 1.1 Page 1 of 1

A 0474

Serial No Sape Pot Dare Time Issued Priory

Dere~rm'naion Method Standard Result Unis C1arge Code Reruns

TELA-5lj,3 I' PCRCCVERY ElC 157 C

Sarmpe Size Customer JD

Pemks. Calci 'rs RPesuls

2515 EV- 2,

WHC-SD-WM-DP-062, REV. 0

Andly . I Ara l - 2 AnaIvsl 3 Analyst - Anayst -5

HiS A 1-irs His H's

T~O~ed s,'-H,

r

'2- 't / -Z-

S -69 -D61 .A 10 83,



TOTAL BETA ANALYSIS - UNDIGESTED SAMPLE

Beta Calculatio (CRPC CAL 2.0)
.. I I

BY: EK RAELAM, ol
DeLI $'q2 -in( mount
Saiple siie : 10 aL

3. ITI LI 1 j a V: 1 :2
Beta eff. : .3076

Dilution . I

Saiple I Z1401 Ront II

43978
--------- l 1.0 z2.1233E-01 uf/Ll beta

30

Saiple I 31401 mount I 2

44337
------------- - 16.0 = 2.140BE-01 uCi/L beta

30

WHC-SD-WM-DP-062, REV. 0

-50q

3/- 575,

1-1, 1-,



PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SPACE

Sertat No Sample Pont ^ Date Tme Issued Priority

TB: LA-508-101 (D-0) LIQUIDS REPLICATE

1-s#o14Nb EIWR NUER 14 14

1402-5620 SH SIE 1 2 or 5 2 2

.. AL COUNTS ()691 509

2412 T| TRAE inM t (CI 30 30

'AT TBt ACKGRDUND in epm (BKG) 16 16

B IE S in ML (E) 0.100 0.100
orul fl. IUlmON FACTOR (OF) 1 1

IGEST DILUTION FACTOR (DDE) 1 1

Ael J CC FACTOR (En') 0.3076 0.3076

CJOHNSON mr or Rs. (SAMPE RATE) as APPOPRIAT 7.033 3.395

D. . AMP1ECmNcRPA1ONinpl/L L .03E-Ol 4.97E-02

12/20/93 VG. pCi/L in SAMPLE and REPUCATE = < 7.6355E-02

Rs (Sanple Count Rate) = (T / C) - BKG

TOTAL EJA pCi/L Rs * 100Drm/L * DF * DDF / ( EFT S S 2220000dpm/pCi

TOTAL BETA pCi/mL = TOTAL BETA pCi/L / 1000ml/L
Relati CountingEnor (The Square Root of T + BKG C / (TO - BKGCT)
Detction Levels and ess Than Values are determined from Procedure IA-50B-002.

ITAL BEMA in pCi/L (AVERAGE) = < 1.03E-01
DETECI1ON

TAL BETA in pCi/mL (AVERAGE) = < 1.03E-04 LEVEL

LESS THAN Value was Determined from Re. 7.46E-05
pCi/mL

FLAMIE COUNTENC ERROR 108.4%

Data Entry by: Date: 22-Dec-93

Approved by: Date: z?-1 /oc-cj

Form 1 Rev. 1.1

114

Determat.Ofn Method Standard Result Unis Charge Code Reruns

- LA-S 9 - 1 <1 ui /ML E14157 0

Sample Size Customer ID

00 4a
Remas Calclaons Resu s

S1,14,15 OR s WHC-SD-WM-DP-062, REV.0

Z.4'Z

Analys . Aralyst 2 Analyst - 3 Analyst -4 Analyst -5

HIs H's Hrs Hrs Hrs

Clap Tre e-e .a A,,

'4 StUX-b *X I. i

5,r-68W 061 -R -10 -83)V

Page 1 of I



WHC-SD-WM-OP-062, REV. 0

TOTAL BETA ANALYSIS - UNDIGESTED SAMPLE

Beta Calculation
By: EX IARELA,

(CRPC CAL 2.0)
an 12-21-1993 at 10:18:44

ff 2 -inch mount Beta eff. : .3076
Sample sue : I aL lilotion : 10

Saiple I J1425 Mount I I

£80888
--- --.--- --. 96861'02 UCi/L beta

10

Sample I J1425 NuOt I 2

694364
--- - 16.0 -l.0166E'03 LC/L beta

10

112

/6'

(~9431o

/0



PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SPACE

Sepal No Sample Pc ,t Date Time Issued Priortty

J F.'-.r7zo EH D-..-Z3 i;: 7 22

Determinaticn Method Stancard Result Units Charge Code Reruns

T3 IA-5C8--iO1 u1i 'ML E141r7

Sample S2e Customer ID

Remarks Calctilalens Results

SE 13,14,15 OR 13

WHC-SD-WM-DP-062, REV. 0

A na yl t Analyst 2 Analyst 3 Analyst - 4 Analyst -5

Hrs Hr5 Hrs H's Hrs

DaTtr Ltad Lun tA',

54-68W-06' A 10 831

TB: LA-508-101 (D-0) LIQUIDS SAMPLE REPLICATE

EUR NUMBER 14 14

1424-5720 ASH SIZE 1 2, or 5 (MS 2 2

OTAL CIONTS (7) 157702 154600

2412 )UT TIME in MINUTE (C) 10 10

ATTB? IACKGROUND inepr (2KG) 16 16

TB aMPE SIZE tio (m) 0.100 0.100
_______. tl)0U N FACTOR (DF) 1 1

b bIGEST DilUTION FACTOR (DDE) 1 1

An7 ye CI FACTOR (E M1' 0.3076 0.3076
CJOHNSON L naR. or Rt, (SAMPLE RATE) as APPROPRIATE 15754.200 15444.000

.APE DONCEN'lATION in PCi/L 2.31E+02 2.26E+02

12/20/93 fVG. pCi/L in SAMPLE and REPUCAT = 2.2843E +02

Rs (Sample CountRate) = (T / CT) - BKG

TOTAL BETA pCi/L = P * I000mL/L ' DF * DDF / ( EFl S* 2220000dpm/pCi

TOTAL BEfA pCi/mL TOTAL BETA pCi/L / 1000ml/L

Relatiw Counting Errr = (The Sqaw Root of X + BKG $ CT / ( - BKG CT)

Detection Iewis and ls Than Values are determined fmm Prmcum IA-5OB-002.

TAL BETA in CI/L (AVERAGE) = 2.28E+02

DETE=1ON
TAL BETA in pCi/ml, (AVERAGE) 2.28E-01 LEVEL

9.04E-05
pCi/mL

EIATTVE COUNTING ERWR= 0.3%

jData Entry by: Date: 22-Dec-93

Approved by: Date: :, -0Ce -'
Form 1 Rev. 1.1 Page 1 of 1

112



WHC-SD-WM-DP-062, REV. 0
TOTAL BETA ANALYSIS - UNDIGESTED SAMPLE

'7 "V t '-s$'24
leta Calculation {CRPC CAL 2.0)
ly: EI BARELA, , on 12-21-1993 at 10:19:15
Det 114 2 -inch taunt Beta eff. : .3076

Sj!yll ze : I .t Dilution : 10

/19

I r

Sample I J1424 ut I I

I,57702
----------- 16.0 = 2.3071[+02 uCi/L beta

10

Sample I J1424 mount I 2

154600
----------- - 16.0 = 2.2616E+02 uCi/L beta

10



PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SPACE

Serial No Sample Point

4r ' - -

Dale

1-

Time issued

Determ1alion Meinod Standa'd Resut un's Charge Code Reruns

7- LA-5C3--Oi uCi L E-7 -I
Samp'e Size Customer ID

Remarks CalCLalions. Results

GOUN? AS nOI/L
'<SE 13,14.,15 OR tO

WHC-SD-WM-DP-062, REV. 0

Aray5 -st I A? ,I 2 Analys - 3 Anayst - 4 Analyst - 5

H H, 5  H's H's H's

La 
T 

e

5,60l 6P-61R10 93)

TB: LA-508-101 (D-0) LIQUIDS SAMPLE REPUCATE

S.daflo, 'EIhflIR NIMfER 14 14

1424-5720 ISHS S1E 1 2. or 5 (MS) 2 2

7 ss*b AL COUNTS (IT) 154028 155067

412 UNr TME in MNUTlS (CT) 10 10
A TaE 1ACKGROLND in epm (BKG) 16 16

B AMPE SIZE In mL () 0.100 0.100
.RaINL UnON FACTOR (DF) 1 1

IGET DUIMON FACIUR (DDF) 1

FC FACIR (EE) 0.3076 0.3076
JOHNSON Er.ar, or Rs (SAMPE RATE) as APPROPRAT 15386.800 15490.700

0* AME (fONCENRATION in pCiL 2.25E+02 2.27E + 02
12/20/93 IVG. pCi/L in SAMPLE and EPUCATE = 2.2609E+02

Rs (Sample Count Rate) = (I / CT) - BKG

TOTAL BETA pCi/L Rs* IOOOml/L * DF * DDF / ( EFF * * 22200OOdpm/pCi

TOTAL BETA pCi/ml = TOTAL BETA pfi/L / IDOmi/

Relatise Counting Err = (The Squam Root of W + BKG Cl) TC - BKG CT)
Detection Levels and ss Than Values are detennined fmm Procedu LA-508-002.

TAL BEA in pCi/L (AVERAGE) = 2.26E+02

DEl=tON

TAL BETA in pCi/miL (AVERAGE) 2.26E-01 IEVEL

9.04E-05
pCi/ml,

lIVE OUNING ERROR 0.3%

Date Entry by: / /Date: 22-Dec-93
Approved by: Date: . -Dc -I

Priority

Form 1 Rev. 1.1 y Page 1 of 1
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PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SPACE

a Nsam ple Point De Tim e issued Prori y

r.7. BEEOLD IJ-1-- 3 I3: II2
jlCharge Code Rrn

Determ natQfn Metmod Standard uCag oe Rfn

-LA-508--1O1 uCi4L _ E141. 7

Customer 
ID

Sam le Slze*1 KEGO D

:ema s. Ca cilaions Resul s

1-0T1A4,u5 0?i
WHC-SD-WM-DP-062, REV. 0

Tme-06 

R 
L10 

IJ3

TB: LA-508-101 (D-0) LIQUIDS sl PL REPLICATE

iSW o, DE=EE'OR NUMBER 14 14
1424-5720 SH SZE 1 2. or 5 (MS) 2 2

B-tt0 ALCDUNIS (I) 149202 142521
412 DUNT 1ME inM1NE (C) 10 10
ATe, TB ? ACKGROUND in opm (DKG) 16 16

B :AMPIE inL (S) . 0.100 0.100
Rerl M BIlIrON FACTOR (DF) 1 1

0 >IGESr DILUTI1N FACTOR (TDF) 1 1
o Anal0t7C FACTOR (E"FM" 0.3076 0.3076
JOHNSON c Rmax or Rs (SAMPLE RATE) as APPROPRIATE 14904.200 14236.100

DaI :AMPE CONCENTRATION in pCi/L 2.1SE +02 2.08E+02
122013 __ p/L in SAMPlE and PEPUCATE_- 2.1337E+02

Rs (Sample Count Rate) = (T / C - BKG

TOTAL BETA pCi/L s 'I 000ml/L - DF * DDF / ( E *SS 2220000dpm/pCi
TOTAL BETA pCi/mL = TTAL BETA pCi/L / I 000mL/L
RelaUve CounUng Enor = (The Squar Root of T + BKG * CT) /T - BKG 0 C)
Detertion Lews and Ls Than Value ar detnninaed from Prmedur, IA-508-002.

TAL BErA in pCi/L (AVERAGE) = 2.13E+02
DETIIlON

TAL BETA in pCi/mL (AVERAGE) = 2.13E-01 LEVEL

9.04E-05
pCi/mL.

TIVE CDUNThNG ERIORR 0.3%

Data Entry by: 2 g4a I Date: 22-Dec-93
Approved by: Date: '/Z-/)ecU- ?
Form 1 Rev. 1.1 Page 1 of 1



WHC-SD-WM-DP-062, REV. 0

TOTAL BETA ANALYSIS - UNDIGESTED SAMPLE

Beta Calculation (CRPC CAL 2.0)
By: EX RARELA, as 1 2-21-1993 at 10:16:24
Det 114 2 -inch ount Beta elf. : .3076
Sample size 1 1 at Dilution : 10

Sicple I J1424 gaunt I I

IC9202
-ml---------- - 16.0 = 2.1826E02 ui/

silple 1 J1424 Mount 1 2

beta

142521
----------- - 16.0 = 2.CB47E+02 uCi/L beta

10

/0

It,



PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SPACE

TB: LA-508-101 (D-0) LIQUIDS SAMPLE REPLICATE

14 14

J1425-5720 | ISH SIZE 1 ,2.or 5 (MS) 2 2

____ _ ALOUS (TC) 675090 667536
2412 ,UNT ME in NU (CT) 10 10

AT 141 Ts I I I _ACKGRUND in pr_) 16 16

TB LE SIZE i mL (S) 0.100 0100 i

Rert N.pW UtIiMON FACTOR (Dil 1 1
0 IGsT DIUYION FACTOR (DDF) 1 1 I

MCIECY FACTOR (EM 03076 0.3076
CJOHNSON Rmar. or Rs (SAMPE RATE) as PPROPRLATE 67493.000 66737.600

77% 7 ;AMP CONCENRA11ON in pCi/L 9.88E+02 9.77E+ 02
12/20/93 IkVG. pCi/L in SAMPLE and PfIPUCATE = 9.8284E + 02

Rs (Sample CDunt Rate) = (T / C) - BKG

TOTAL BETA pCi/L Rs ' 1000mL/L ' OF I DDF / ( EFF S S 2220000dpm/pCi

TOTAL BETA pCi/mL IUTAL BETA pCi/L / I000mnL/L

Relate Counting Ear = (The Squa Root of T + BKG - CT)/ (r - BKG - CT)
Detection levels and Iss Than Valus are deLemined from Pxcediu UA-508-002.

FTAL BETA in pC/L (AVERAGE) = 9.83E+02
DETETION

JTAL BETA in pCi/mL (AVERAGE) 9.83E-01 LEVEL

9.04E-05

psCi/mL

R iWE CUNTING ERROR 0.1%

Data Entry by: / ' 4 - Date: 22-Dec-93
Approved by: Date: Z - -3
Form 1 Rev. 1.1 Page 1 of 1

n :

Seral No Sarmple Poin Date Time Issued Priorily

Oeterminaion Metnod Standard Result Units Coarge Code Reruns

TB LA- C?'-i1 uF ML 314157

Sampe S'e Customer 10

7 0 KE&4A
aks Caicuiations Resuits

(<CONT AS UCI TL
E 1 1 R 1

WHC-SD-WM-DP-062, REV.

A - A alst- 2 AnAlyst -3 Analyst , 4 Analyst 5

IFs H H's H s

DaTe Tie c roeed La !. .t 'Mur

s4 60-O65 >R-10-23I V



WHC-SD-WM-DP-062, REV. 0
TOTAL BETA ANALYSIS - UNDIGESTED SAMPLE

leta Calculition (CRPCCAL 2.0)
ly: EN EARELA, , on 12-21-1993 at 10:18:14

t 1 -inch mount
T p Psie : I a

feta eff. : .3076
Dilutioa : 10

Sample I ;L425 Mount I I

675990
-- ------- - 16.0 = 9.8837E402 uCi/L

10
beta

Sample I J1425 Mount 1 2

662536
--- - 16.0 = 9.7731[402 cCi/t beta

10

975 20



PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SPACE

Serial N Samole Point Dale Time Issued Pority

-E L12-i3-.9 1:3 7 2
Determination Method. Standard Result Un'ts Charge Code Reruns

B LA- IS3-16i uli/ML £14157 0
Sample Siz Customer ID

? w,-y)o KES4A
Pemrarks CalCuotinons Pesualts

30(33T AS CI L
USE 13.14 15 c 16

WHC-SD-WM-DP-062, REV. 0

Ana ysI y A nast -3 Analyst - 4 Analyst - 5

His Ar S Hs Hr5 His

Zate T Zme eC Lab .Mwr

54-68 -061 R 10.821

TB: LA-508-101 (D-0) LIQUIDS SAMPLE REPLICATE

EIETR NUMER 14 14

btcblG mTAL WUN (I) 680888 694364

412 urD TwE in MNMS (CT) 10 10

AT 3ACKGROUND in cpm (BKG) 16 16

S.PE SIZE n ML (S) 0.100 0.100

.olum1N FACmR (DE)
GEST DEM1ON FACMIR (DDF) 1

An XMt FACTOR (E}) 0.3076 0.3076

JOHNSON A m i, or Ra (SAMPIE RATI) as APPROPRIATE 68072.800 69420.400

ba IE M~ENC 1N in pi/L 9.97E+02 1.02E+03

12/20/93 kVG. pCi/L in SAMPLE and REPUCATE =

Rs (Sample Count Rate) = (TC / CT - BKG

TAL BEA pCi/L = Ps * 1000mL/L - DF * DDF / ( SE * S 2220000dpm/pCi

TAL ETA pCi/mL = TTAL BETA pCi/L / 10OOmL/L

Relaise CounLing Eror (he Sua Root of T + BKG C1 / (X - BKG I C)

Deection Lels and Les Than Values ai detenined from Procure LA-500-002.

JTAL BETA in pCI/L (AVERAGE) = 1.01E+03

DET=TON

TAL BETA in pCi/rnL (AVERAGE) = 1.01 E+00 1
9.04E-05

pCi/mL!

VE COUNTING ERROR 
0.1% pim

Data Entry by: /,7L Date: 22-Dec-93

Approved by Date:

Form 1 Rev. 1.1

1x")>A
Page I of 1



TOTAL BETA ANALYSIS - UNDIGESTED SAMPLE
WHC-SD-WM-DP-062, REV. 0

Nc/14,' ?,.5&2Od
Beta Calculation
By: E LA an
111 Z -inch ount
Sasple sie : I uL

(CRPC CAL 2.0)
12-21-173 at 10:13:56

Beta eff. : .3076
Dilution : 10

Sample 1 J1402 Mount I I

691
------------- - 160 = 1.03001-01 4C/L beta

1~
Saple I J1402 Mount I 2

09
------------ - 16.0 ( 3.94BE-02 uCilL beta

4 v-V

i/A

Sc,



PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SPACE

TB: LA-508-101 (D-0) LIQUIDS SAMPLE REPLICATE

E=RNUMBER 14 14

J1425-5720 )ISH5 SrZE I . 2 , or 5 (Ur) 2 2

CAL COUNTS (T) 663585 660575

2412 )DUNrTOE in MINUM (CI) 10 10

T IACIROUND in pm (BKG) 16 16

TB I AMPLE SIZE int ML (SS) 0.100 0.100
'ftewtfl. U)ffEN FACTOR (DF) 1 1

3 IGEST DIIMN FACTOR (DDF) 1 1

y ICIENCY FACTOR (EFn9 0.3076 0.3076

JOHNSON Rrax, or Rs (SAMPE RATE) as APPMPRIATE 66342.500 66041.500
= 0 9.72E +02 9.67E + 02

12120/93 kVG. pCi/L in SAMPE and REPLICATE =9.6932E +02

Rs (Sample Count Rate) z (7C / C) - BKG

TOTAL BETA pCi/L Rs * 1000ml/L * DF * DDF / ( E SF * * 2220000dpm/pCi

iITAL BETA pCi/mL = TUTAL BETA pCi/L / I000ml/L
Relative Counting Enor = (The Square Root of + BKG * CI / (C - BKGCC

Detection levels and Lss Than Values ae determined front Procedure LA-508--002.

TAL BETA in pCi/L (AVERAGE) 9.69E+02

DET&TION

1TAL BETA in pCi/rm!L (AVERAGE) 9.69E-01 LEVEL

9.04E-05
pCi/mL

ILaT'E OUNTNG ERROR 0.1%

Data tDate: 22-Dec-93

Approved by: 'V Date: 2 ?-

Form 1 Rev. 1.1 Page 1 of 1

122

5eal NO Samp e Pont Date Time tssued Pborty

.7 1i 5.--573C DECCLD 1:-iS- 93 1:3:17 1
Determraico Method Standard Result Units Charge Code Reruns

72 LA-5W6-1O1 ICi/ML E14157 0
samp e Sie Customer I0

1 -7 KE64A

Rea, ka CaILilatons. ReSults

AS uCI/L t e
1E '>14,15 0R 16

WHC-SD-WM-DP-062, REV. 0

A,,at I AralyS t d al nt --

Hrs rHF

Date!1

5,N;06. 310 8 o31



WHO-SD-WM-DP-062, REV. 0
TOTAL BETA ANALYSIS - UNDIGESTED SAMPLE

,y /t/z? s 7;2
Beta Calculation
By: EM BARELA, , on
Detljk' 2 -inch maunt
Sample size I i aL

(CRPC CAL 2.0)
12-21-1993 at 10:34:20

Beta eit. : .3076
Dilution : 10

Sample I J1425 Mount I 1

663585
- ...--.- - 16.0 : 9.7152E402 uti/L beta

10

Sample I J11125 Rount 1 2

660575
------------- - 16.0 = ?.671IE402 LCi/L beta

10

4 C) 4
4,~'- -v,

-
SSBS

/3



WESTINGHOUSE HANFORD COMPANY WHC-SD-WM-DP-062,
222-S LASORATORY

ANALYTICAL BATCH .\\
Lab Segment Serial No. Cus m 0:

Analysis: Sample Prep:

Instrument: tA)A H S Procedure/ Rev:

Technologist Date: C

Starting Time: Temperature

Ending Time: Chemist:

Comments:

Description Lab 10 Description Lab 10

1 ENITIAL LMCS CHECK STD t-L

2 REAGENT BLANK D(Cc 12

___1__ -Ilk__r ___k_ 1JA ,t)k 13

I - t4Q 15
6 - 16

9

10A,) 2o

Standard Primary Book No. Second Book No. Third Book No. and Final Vol. of
Type and Aliquot Vol. and Aliquot Vol. Aliquot Vol. Standard

1 5 
117



WHC-SD-WM-DP-062, REV. 0
ANALYTICAL BATCH SUMMARY SHEET

METHOD: DATE START:
LA-SO-101 A DECEMBER 20, 1993

PREPARED BY: DATE COMPLETE
S.L FITZGERALD DECEMBER 27, 1993

UNITS: uCi/mL
SPL NAME SPL ID ANALYTE RESULT #1 RESULT #2 RESULT #3 AVERAGE 2*SD PREC ACCU %REC GET LIM % CT ER

STD 119851 J1415 BETA 2.20E-01 959 lOOE- 0.8

BLANK J1416 BETA <9.14E-05 I I.WE-04 119

KE6SA 41426 BETA 5.OE-0l 5.67E-01 5.60E-Ot 5.69E-01 203E-02 3,567 t.OWE-04 0.2
1 WOE-04 0.2

W. E-04 1 0.2

KE71A J1427 BETA I 24E+00 127E+00 I 20E+00 1.26E+00 306E-02 2,431 1 00E-04 01
I I 70E-04 0.2

1.70E-04 0.2

KE72A J428 BETA 3.61E-01 1347EO1 3,MIE-Cl 3 55E-01 I 47E-02 4.149 1.00E-04 0.2
1 O E -0 4 0 2
1 WOE-04 0.2

NARRATIVE. E: NO SPECIAL PROBLEMS/METHOD VARIATIONS IN THIS BAICH
LIST SPECIFIC PROBLEMS/VARIATIONS FOR THIS BATCH:

Standard results are reported as uCJL-

12f



PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SPACE

Date Time Issued

1:-:5- 13 I:23

U(T 54-68-061 R-10 831

TB: LA-508-101 (D-O) LIQUIDS STANDARD REPLICATE

rFW.l' R NUMBER 13 13

1415-5620 ISH SZE 1 , 2, or 5 (B) 2 2

___ _ RTAL OUNIS (7) 15834 16183

413 uifr hME in MDMS (C) 10 10

KATtTrT 7 AClGRUND i epm (BKG) 22 22

TB MPLE SIZE iM mL (S) 10.000 10.000

R_______. ILU11fN FAiUR (OF) 1 1

SiST DIMTIJN FAC1TR (DDF) 1 1

r7AnWy M FACIOR (E) 0.3240 0.3240
JOH NSON . R a, or Rs (SAMPLE RATE) as APPROPRIATE 1561.400 1596.300

I) LE fONCERATON in pCi/l 2.17E-01 2.22E-O1

12/20/93 l VG. pCi/L in SAMPLE and REPLICATE = 2.195OE-O1

Rs (Sample Cont Rate) = (W /CI)- BKG

TOTAL BETA pCi/l = Rs * lOOOmI/L * DF * DDF / ( E * * 222000Ddpm/pCi
TOTAL BEMA pCi/mL = TOTAL BETA pCi/l / IOOOmI/L

Relative Counting Eror = (The Sqare Root of T + BKG Cf) / (I - BKG CT)

Detection Lews and ess Than Values are determned fron Procedure LA-508-002.

[TAL BETA in pCi/L (AVERAGE) 2.20E-01
DEFTI1ON

pDTAL BETA in pG/mL (AVERAGE) = 2.20E-04 LEVEL

1.OOE-06
pCi/i

EATE COUNTING ERIR 0.8%

Data Entry by: // Date: 21-Dec-93

pproved by: Date: -je-- i 3
Form 1 Rev. 1.1 Page 1 of 1

127

prioritySerial No Sample poi I I .I

*1415.-t5t..i> sxnT<iDT
oerermination Method Standard Result Units Charge Code Reruns

<C v.A.5B-1O1 % RECOVERY E14 157 0
Sample Size Customer 10

? ST D
Remarks Calc ularons Results

15 EV-CBS

* PTt I c Rh ESULT 2CC-

I- %iET1

WHC-SD-WM-DP-062, REV. 0

AnAnalyst-Anal t Anaiyst - 4 Analyst -5

DaeT-ne .,,Qeted L. nil MN r

Y .



TOTAL BETA ANALYSIS - UNDIGESTED SAMPLE

/0

/0

WHC-SD-WM-DP-0 62, REV. 0

BeT alculation (CRPCAL 2.0)
By: MC B1IRU1, on 12-20-1993 at 21:26:28
Det 913 2 -inch *ount Beta eff. : .324
Sample size : 10 &L Dilution : 1

Sample I J A15 hount 11

15834
------------- - 22.0 : 2.17081-01 uCi/L beta

10

Sample I J 1415 Mount 5 2

16183
------------ - 22.0 : 2.21931-01 uCi/L beta

10

123

~j~I4~JtS~ &C4QO



PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SPACE

TB: LA-508-101 (D-0) LIQUIDS BLANK REPLICATE

iA Sfk& l EThETOR NUMBER 13 13

1416-5620 IS SIZE 1 , 2 or 5 ( 2 2

Sidt -. lrAL COUNTS (i) 238 250

413 UNr TME in MNUES (Cl) 10 10

T ACKGROUND in cpm (BKG) 22 22

TB AMPIE S1ZE in mL (O) 0.100 0.100

.nae, N l.n=fliON FACTOR (D) 1 1

SIVIGESr DUM1N FAil (DD) 1 1

A y FACTOR (EFF) 0.3240 0.3240

CJOHNSON em r R (SAMPE RAm) as APPROPRIATE 5.331 6.577

E DaW mMP R7.41E-02 9.14E-02

12/20/93 bVG. pCi/L in SAMPLE and REPILATE < 8.2779E-02

RS (Sample Count Rate) (t / C) - BKG

TOTAL BETA pCi/L =Rs * lOOOmI/L DF * DDF / ( EFF * * 22200OOdpm/pCi

TUTAL BETA pCi/mL = TAL BETA pCi/L / 1000l/IL
Relative Ccauntng Enr = (The SqaI Root of TV + BKG * CT) / (i - DKG * CT)

Detection levels and Less Than Value an detennined from Poedure IA-508-002.

TAL BErA in pCi/L (AVERAGE) = < 9.14E-02
DETOMON

TA!L BETA in pCi/mL (AVERAGE) = < 9.14E-05 LEVEL

LESS THAN Value was Determined from Rmax. 1.00E-04

pCi/mL
TVE CUNTING ERIWR 118.9%

Data Entry by: /. Date: 21 -Dec-93

Approved by: i Date: Z---ec>-
Form 1 Rev. 1.1 Page 1 of I

1.4,

Serial No Saiole Point Date Time Issued Priority

Determination Method Siancad Resuit nits Charge Code Reruns

TD L-58-IQ1 uCi/L Ei4i57 0
Sample 5ze Customer ID

4 0 0w4 ELK
Remarks CaicLjiations Results

§9. 14, 15 OK i6 WHC-SD-WM-DP-062, REV.0

Analyst - Analyst-2 Anaiy - Analyst - 4 Analyst -5

H rs H , H 's H rs

Daie Time Ccmpleted La I Myr

54-68 -061 :R 10.831



WHC-SD-WM-DP-062, REV. 0
TOTAL BETA ANALYSIS - UNDIGESTED SAMPLE

/10 '9:t alculation (CiPC3AL 2.0)
By: MC BIKEM, on 12-20-1993 at 21:28:28
Det 913 2 -inch mount Beta eff. : .324

Z5-0 Saple size : .1 L Dilution : 1

Saple I J 1416 ount i I

238
----------- - 22.0 < 7.41181-02 uCi/L beta

10

Saxple $ J 1416 Kount $ 2

250
--- - - 22.0 ( 9.14401-02 uCi/L beta

10

130

0

__1



PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SPACE

Analyst -I1 Analyst - 2 Analyst - Analyst - 4 An.,y,, 5

Hrs H's ,

X grL

51-68 -W1 R 10 83)

TB: LA-508-101 (D-0) LIQUIDS SAMPLE REPUCATE

ZMiSi EIWTOR NUMBER 13 13

J1426-5720 E SZE 1 . 2, r5 (L 2 2

AL DOUNIS (iTC) 411405 422781
2413 UN TOE InMINU hS (Cr) 10 10

At xsT V AKGEROUND in epm (BKG) 22 22
TB IZS1E in ml (S) 0.100 0.100

!N l=i EN FACTOR (01 1 1
GESr DHUl1ON FACTOR (DD 1 1

JAnkl z. FACTOR (EFT 0.3240 0.3240
JOHNSON Rmax, or Rs (SAMPLE RATE) as APPROPRIATE 41118.500 42256.100

__ _ ISNCWENRATION in Ci/L Si72E-+02 5.87E +02

12/20/93 KVG. C/1, in SAMPE and REPUCATE 5.7957E +02

Rs (Sample Count Rate) (IC / C) -BKG
TUTAL Bl"A pCi/L = Rs * 000mL/L ' DF * DDF / ( EFF * * 222DOOOdpm/pCi

TOTAL nRKA pCi/mL = TUTAL BETA pCi/ / 1000mlA
Relatin Counting Enr (The Sqa Root of 7C + BKG - CT) / (1 - BKG C)

Detection leve and Less Than Values at detennined Irom Proceux IA-508-002.

ITAL BETA in pCi/L (AVERAGE) = 5.80E+02
DETEI'ION

TAL BETA in pCi/mL (AVERAGE) 5.80E-01 LEVEL

1.OOE-04

pCi/mi

i1VE COUNTING ERRR 0.2%

Dat E7try Vy KDate: 21-Dec-93
IApproved by: , )" :f _Date:

T,[r, ed _

Form 1 Rev. 1.1

eral No Sample Point - Uatl Time Issued PrIority

3142.-5720 PECETOLT 12-16-93 13:13 2

Delerrnaicon Method Standard Result Units Charge Code Reruns

TB LA-50,3-101 uCi/ML E14157
Sample Sae Customer ID

7 KEC>A
Remars. Calcilalons Results

1Q 4, 15 OR16WHC-SD-WM-DP-062, RE. 0

gsmvc& 1,~ /J

'N

121
Page 1 of 1

T4



TOTAL BETA ANALYSIS - UNDIGESTED SAMPLE
WHC-SD-WM-DP-062, REV. 0

7 -/O -s'/9/0
2a Calculation (CRP&CAL 2.0)
By: MC BIIRMAI, , on 12-20-1993 at 21:32:07
Det 513 2 -inch mount Beta eff. : .324
Sample size : .1 dL Dilution : 1

Sample 8 J 1427 Mount 1

898856
------------- - 22.0 : 1.24941+03 uCi/L beta

10

Sample I J 1427 Mount 1 2

891522
------------- - 22.0 : 1.23921+03 uCi/L beta

10

12

/0 -

8'915-2 2-.
/a



Serial No

J 1-26-720
Sample Point

"Eo TOLD
Dare

1- 1) - 93

Time Issued

13:16
Priority

Determinalion Method. Standard Result Un'S Charge Code Reruns

'TB LA-508-1 1 uCi/ML E14157 0
Sample Size Customer ID

?Ij (-Qj gKEESA
Remarks Calcolalions. Results

COUNT AS uCI/L -f
USE 13.14.15 OR 16 WHC-SD-WM-DP-062, REV

Analys1 I Any" Aalyst - 4 Analyst - 5

His rs Ms His

Date j T Cnrnpleted Lab it M

54-68 -61- R -10. 31

TB: LA-508-101 (D-0) LIQUIDS SAMPLE REPLICATE

=IrTOR NUMBER 13 13

1426-5720 IS SE 1 , 2 or 5 (US) 2 2

OTrnc l AL COUNTS (TC) 406107 409341

2413 OUNT1ME in MNUTS (C) 10 10

AT 5 Tht' ACKGRUND in cpm (BKG) 22 22

TB AMPL SIE in mL (SS) 0.100 0.100

_4_______. IflUTIJN FACTOR (BF) 1 1

L pGEST DIUJITN FACTOR (DDF) 1 1

yYFACR (EM 0.3240 0.3240
CJOHNSON Ruin. or R&, (SAMPLE RAME) as APPROPRIATE 40588.700 40912.100

D I MC ATI0N in a 564E+02 5.69E+02

1 1 20193 LVC C/L in SAMPLE and REPlICATE =5.6654E-+-02

Rs (Sample Coint Rate) (TO / IC) - BKG

TOTAL BETA pi/L R * 1000miL * OF * DDF / ( EFF S * 2220000dpm/pCi

TOTAL BETA pCi/mt = TOTAL BETA pCi/L / 1000m4-/L
RelaiseCouning Enor = (The Sq eRoot of T + BKGCT) / (1T - BKG C

Detection Levels and Iss Than Values are determined from Pnmdun IA-50B-002.

1TAL BETA in pCi/L (AVERAGE) 5.67E+02
DETEI=ON

LTAL BETA in pCi/mL (AVERAGE) = 5.67E-01 LEVEL

1.00E-04

pCi/mL

IVE COUNTING ERROR 0.2%

Data Entry by: ~Date: 21-Dec-93
Approved by: Date: - Dc - 93
Form 1 Rev. 1.1 Page 1 of 1

133

PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SPACE

1- 2-

0



WHC-SD-WM-DP-062, REV. 0
TOTAL BETA ANALYSIS - UNDIGESTED SAMPLE

1/r2- P~-;- .7'-.

2. - tCalculation
By: D1 HILICIA,

D 113 2 -inch ao
Stple size : .1 L

Sample 1 J-1427 9

(CRPCSAL 2.0)
on 12-20-1993 at 23:18:15

nt Beta eff. .324
Dilution : I

out I I

180247
------- - 22.0 : 1.25271+03 uCi/L beta

2

Sanple S J-1427 mount S 2

183802
--------- - 22.0 = 1.27741+03 uCi/L beta

2

134



PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SPACE

Analyst - 1 -2 Analyst 4 Analyst - 5

Date Ti, e Coinied La it Mgr

54-6800-061 R -10 -83)

TB: LA-508-101 (D-0) LIQUIDS SAMPLE REPLICATE

| GeIa; lElTrIOR NUMBER 13 13
J1426-5720 )SH SUE 1 . 2, or 5 (N) 2 2

Oa S TAL O)UNTS (M) 411042 394367

413 OUNT TIME in MINUTES (CI) 10 10

AteTB ~ ACKGROUND in epm (BKG) 22 22

B IAMPE SIZE in mL (S) 0.100 0.100

___ERO_ __.__ ILUfON FACTOR .DG 1 1

IGESI D111ON FACIOR (DDF 1 1
Anatyi: FACtOR (En') 0.3240 0.3240

C JOHNSON tRgax or R& (SAMPLE RATE) as APPROPRIATE 41082.200 39414.700

ii.: b[$A:P CEmNCEN WAT1ON in Ci/L 5.71E+02 5.48E+02

12120/93 |KY. pCi/L in SAMPLE and REPLUCATE = 5.5957E4+02

Rs (Sample Count Rate) (TU / C - BKG
TUTAL BETA pCi/L = a * lOO0mL/L * DF * DDF / ( EFF * S* 2220000dpm/pCi
TOTAL BETA pCi/mL = MUTAL BETA pCi/L / 100m/L

RelaUve Conting Enor = (The SqrImuat of 7 + BKG * CT) / (IC- BKG C)

Detwtion levels and lss Tan Values are detenrinal from Pnndure IA-508-002.

gTAb BETA in pCi/L (AVERAGE) = 5.60E+02

DETEClION

TML BETA in pCi/mL (AVERAGE) = 5.60E-01 LEVEL

1.OOE-04

pCi/miL
lAiE (UNThNG EREOR 0.2%

Data Entry by: ' Date: 21-Dec-93

Approved by: Date: 27zk wt-i2
Form 1 Rev. 1.1 Page 1 of 1

1~25

Serial No .amphe Point Date Time Issued Priority

. 0r . 7 EEHTOLD ---r>C I01 l

Determunaton Method Standard Result Units Charge Code Reruns

TB LA-~5 -1Ol uCi/ML E14157
Sample Size Customer t0

KES5A
Remarks Calcrula rns. Results

COUNT AS uCI/L
t1OH 13,14,15 OR 16

WW*HC -S-WM.-DIP-06 2 11 V.

I

, .



TOTAL BETA ANALYSIS - UNDIGESTED SAMPLE WHC-SD-WM-DP-062, REV. 0

/12 Ca2- tr - t -

/ 7SI-v) 2 Be u.+. r 1AI~.'DNif IA

_ Z

/z2

a u a on
By: DR fILICiA,

9A 5, Det 513 2 -inch
Saple size : .1

-, on
lount
IL

( _ItA L.uj
12-20-1993 at 23:19:03

Beta eff. : .324
Dilution : 1

Saiple I J-1427 ount S 1

175422
------- - 22.0 : 1.21911+03 uCi/L beta

2

Sauple I J-1427 Hount 5 2

187489
-- --- - 22.0 = 1.30301+03 uCi/L beta

2

126



PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SPACE

2' / w/4

Araly5l 

-
1
His

Date

IL/ a

Analyst 2 Analy -3 Analyst - 4 Analyst -5

Hrs HrS His His

I me Compelel

I IF C#
5s 6e 061 A 10 031

TB: LA-508-101 (D-0) LIQUIDS SAMPLE REPLICATE
13 13GedF o. E POIR NUMBER 13 1

J1427-5720 I SEZE I , 2.,o 5 (10) 2 2

UtAL )U (7) 898856 891522

413 OUN 1ME in MIN= (CT) 10 10
AT ____B _ __ACIMROUND in cpm (BKG) 22 22

B_ WLPE SIZE In mL (M 0.100 0.100
* .M ILUTN FACIOR (DF) 1 1

IFGXST DILU1ON FACTOR (DOF) 1 1

A y FACTOR (EFM 0.3240 0.3240
JOHNSON Hbrmax, or Rs, (SAMPLE RATE) as APPfPRIATE 89863.600 89130.200

AMPL mNCENlRA1ON in pCi/L 1.25E + 03 1.24E + 03

2120/93 EVC. ri/L in SAMPlE and REUCATE = 1.2443E +03

Ps (Sample Count Rate) = (I / Cf) - BKG

TOTAL BETA pCi/L = Rs * 1000m4/L DF * DDF / ( E * S * 2220000dpm/pCi

TOTAL BETA pCi/mL = TOTAL BETA pCi/L / lOOOmL/L

Relaive Conting Emr = (The Suare Root of T + BKG $ CI) / (T - BKGC
Deltection Levels and les Than Values ate determied fmm Procedum IA-508-002.

FTAL BETA in pCi/L (AVERAGE) = 1.24E+03

DEL=mION
TAL BETA in Ci/mL (AVERAGE) 1.24E+00 LEVEL

1.OOE-04

pCi/mi.

EATIVE CUNTING ERROR 0.1% p______

Data Entry by: ' A Date: 21-Dec-93
Approved by: Date: -S)c-13

Seral No Sample Point Date Time Issued Priority

S1-127.--5720 BECHTOLD 12-16-3 13:2
Determiaton Meltod. Standard Result Un,is Chalge Code Reruns

TB LA-O8--101 nCi/'ML E14157 0
Sample Sze Customer 10

I? co KE71A

Remarks. CalculaTion. Results

COUNT AS uCI/L
USE 13,14,15 OR 16

WHC-SD-WM-DP-062, REV. 0

Ly; NiM

Form I Rev. 1.1 \4 Page 1 of I



TOTAL BETA ANALYSIS - UNDIGESTED SAMPLE
WHC-SD-WM-.P-062, REV. 0

/I2-?- ?&r 19

// i.n-
'/0o

Beta Calculation

-By ,M; B11RWl,
~;Wrn 2 -inch

(CRPC_CAL 2.0)
on 12-20-1993 at 21:31:00

uount Beta eff. : .324
Sauple size : .1 aL Dilution : I

Suple I J 1426

/0

ount I 1

411042
------------- -122.0 = 5.71161+42 uCi/L beta

Saiple I J 1426 Mount 52

394367
------------- - 22.0 : 5.47971+02 uCi/L beta

10

128

Z.11.Z6 - 57;w



PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SPACE

/ --
Serial No Sample Point Date Tims Issued Priority

. 1427. -572: PEECTOLD 12-16-93 13:19 2
Determnation Me trod Standard Result Units Charg Code Reruns

TB LA-SO-I0i uCi/ML E14157 C

Sample Size Customer ID

7 ,Oo KE7 !A
Remarks Calculatons.Results

.CiUN~T AS uCI/L
USE 13,14,15 OR 16

WHC-SD-WM-DP-062, REV. 0

nalys 1 Analyst - 2 Anaiyst - 3 Analyst - 4 Analyst 5

Hi5  
HS HIs His His

Tine Compnered La .I Mgr

TB: LA-508-101 (D-0) LIQUIDS SAMPLE REPLICATE

grl0R NUMBER 13 13
1427-5720 SH SIZE 1, 2. or 5 () 2 2

BN O'AL OUNIS (M) 180247 183802

413 0UNT TIME in MINflFS (CT) 2 2

AT-elB?' IACKGEIUND in opm (BKG) 22 22

B AMPLE SZE inmL (S) 0.100 0.100

Rttu pt. UlMON FACTVR (DF) 1 1

IVGESt DIJIMN FACrOR (DDF) 1 1

AnAMt EAGR (EFF) 0.3240 0.3240

JOHNSON Rma. or 8s (SAMP1 RATE) as APPROPRIATE 90101.500 91879.000
D>O V AIPE QNCENTRATIN in CI/L 1.ZSE+03 1.28E+03

12/2093 YVG. pCi/L in SAMPLE and REPLJCATE= 1.2650E+03

Rs (Sample Count Rate) = (C / C - BKG
TUTAL BETA pCi/L =Rs * 1000lmLL DF * DDF / ( EFF SS 2220000dpr/pCi
TDTAL BETA pCi/mL = 'TAL BETA pCi/L / ooromi/L

Relative Conting Er = (The Square RAt of ' + BKG S CI) / ( - BKG CT)

Detection Lewis and les Than Values are delenrined from Proxdnme A-5O8-002.

FTAL BETA in pCi/L (AVERAGE) r 1.27E+03

DETEr1ON
ETA BETA in pCi/mL (AVERAGE) 1.27E+00 [EVEL

1.70E-04
pCi/mL

EATIVE CUNTING ERROR 0.2%

Data Entry by: Date: 21-Dec-93

Approved by: Date: c? -- c-C -i 11
Form 1 Rev. 1.1 Page 1 of I



WHC-SD-WM-DP-062, REV. 0
TOTAL BETA ANALYSIS - UNDIGESTED SAMPLE

V741 ~ -5Vd

Beta Calculation (CRPCCAL 2.0)
By: MC BlIRMAI, on 12-20-1993 at 21:30:13
Det 113 2 -inch taut Beta eff. : .324
Salple size : .1 IL Dilution : 1

Sample I J 1426 mount 1

406107
------------- - 22.0 : 5.64301+02 uCi/L beta

10

Sample I J 1426 Mount 12

409341
----------- - 22.0 : 5.68791402 uCi/L beta

10

/572-, / 2,z - Q

/0q/0'7
/0

/10

___7



PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SPACE

79,
Serial No Sample Point - Date Time issued Priority

J 1427.-57'C BECHTOLD 12-16-93 13:19 22
Determinalion Method Standard Result Units Charge Code Reruns

TB LA-500-101 uCi/ML E14157 0
Sample Size Customer ID

/ 00 r KE71A
RemarkS CalC1ulai1ons Results

COITNT AS uCI/L
USE 13,14,15 OR 16

WHC-SD-WM-DP-062, REV. 0

./2, a4/4

Analyst - 1 Ana 2y - Ii 2 Analyst - 3 Analyst - 4

Hrs Hs Hrs His Hrs

Date Time Completed La ni Mgr

I. ~ ______

TB: LA-508-101 (D-0) LIQUIDS I SAMPLE REPLICATE

p ia.No. ETKWR MER 13 13

1427-5720 SIE 12,or5 (hS) 2 2

- rst NAL WUNIS (T) 175422 187489

413 UNT 11EinMlNUlm (CT) 2 2

A fGACUND in cpm (BKG) 22 22

B IZ in mL (S) 0.100 0.100

N llEN FACTOR (D) 1 1
=JGr DIW1ON FACTOR (DDE) 1 I

AC FACTOR (E) 0.3240 0.3240

JOHNSON Rmaz, or Rs. (SAMPLE RATE) as APPROPRIATE 87689.000 93722.500

'DMe>' P 1.22E+03 1.30E+03

12/20/93 IiVvc pCi/L in SAMPLE and REPUCAh 1.2611E+03

Rs (Smple Count Rate) =(T / C) - BKG
TOTAL RETA pfi/L = Ra * IOO0mI/L * DF * DDF / ( EYE * * 2220000dprn/pCi)

TAL BETA pCi/mL = TUTAL BETA pCi/L / 1000mL/L
Relative Couning Eor = (The Sqa Root of TC + BKG ' CT) / (1C - BKG CT

Deinstion teveds and Tas Than Values are deternined from Proceure LA-5O8--002.

TAL BETA in pCi/L (AVERAGE) 1.26E+03
DErEl0N

DTAL BETA in pCl/mt - (AVERAGE) = 1.28E+0O LEVEL

1.70E-04
pCi/mt

lIVE nUNTING ERIRR = 0.2% __ _ .

Data Entry by: Date: 21-Dec-93

Approved by: I a Date: -
Pae- o

Form 1 Rev. 1.1 y

141.

I 54.680M-061 [A-1W-831

Page 1 of 1



TOTAL BETA ANALYSIS - UNDIGESTED SAMPLE
WHC-SD-WM-DP-0 62 REV. 0

- ;-~-97 AT j/qa~ -SZ2cI

- eta Calculation (CRPCCAL 2.0)
By: MC Bill0 , on 12-20-1993 at 21:29:27
Det $13 2 -inch moumt Beta eff. : .324
Saiple size : .1 aL Dilution : 1

Saple I J 1426 mout 8 1

411405
---------- - 22.0 : 5.71661+02 uCi/L beta

10

Saple I J 1426 Mount 12

422781
-------- -- - 22.0 5.87481+02 uCi/L beta

10

142

/0

/0



PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SPACE

Serial No Sample Point Date Time Issued Priority

J 142.-5720 BECHTOLD 12-16-93 13:20 22
Derrmnailn Method Standard Result Units Charge Code Reruns

TB LA-SO-11 uCi./ML E14157 0
Sample Size Customer I0

? k (7v) KE72A
Remarks. Calculaions. Results

COUNT AS uCI/L
USE 13,14,15 OR 16

WHC-SD-WM-DP-062, REV. 0

Anatyst 1 Analyst-2 Analyst 4 Analyst -5

H', His Hi' H's His

Date TIme Com Ieced LaQMgr

4 /eftK)Ub tM-l-Oi

r

TB: LA-508-101 (D-0) LIQUIDS SAMPLE REPLICATE

13 13

' Ni ( ) 257632 258145

2413 TEin MINUTES (11 10 10

S:CFND in pm q (BKG) 22 22

TS E tE in not. (SS) 0.100 0.100

.~ l1N FACIOR (1 1

OLSW DIUf1IN FACTOR (DDF) 1 1
FACLOR (En') 0.3240 0.3240

j 0 HN S 0 N Rmax. or ts (SAMPIE RATE) as APPROPRIATE 25741.200 25792.500

D2 3.58E+02 3.59E + 02

12120/93 [WG Ci/L in SAMPLE and REPUCATE 3.5823E+02

Ps (Sample Count Rate) = (T / C) - BKG

TUTAL BETA PCi/L = Rs * 1000m/L * DF * DDF / ( EFC SS * 2220000dpm/pCi

TOTAL BETA pCi/mL = TOTAL BErA pCi/L / lOOOml/L
Rtive Cokunting Enr = (The Squ Root of T + BKG * C) / (I - BKG C1)

Detection Levels and less Than Values am deternined rom Prowdur IA-508-002.

IF)TAL BETA in pCi/L (AVERAGE) = 3.58E+02

DET ITION

)TA BETA in pCi/mL (AVERAGE) r 3.58E-01 LEVEL

1.OOE-04
pCi/mL

IVE COUN11NG ERR _ 0.2%

Data Entry by: Date: 21-Dec-93

pproved by: .- Date: c -

Form 1 Rev. 1.1 ' V
4 4r)

54-6800-061 (fR - 31

Page I of I



TOTAL BETA ANALYSIS - UNDIGESTED SAMPLE
WHC-SD-WM-OP- 062, REV. 0

7/- /Z

-- 2 Beta Calculation
By: I l BARLA,
Det 113 2 -inch tout
Saiple size : 1 aL

Sample I J1428 dount

246914
------------- - 22.0 =

10

Sample I J1428 gount

252680
------------- - 22.0

10

- ~ r/q2'-5726
(CRPC_CAL 2.0)

12-21-1993 at 00:29:12
Beta eff. : .324

Dilution : 10

3.42971+02 uCi/L beta

3.50991+02 uCi/L beta

j144



PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SPACE

TB: LA-508-101 (D-0) LIQUIDS SAMPLE REPLICATE

SORw NUMBER 13 13

F1428-6720 )S SIZE 1 . 2, or 5 -w2 2

4* tll LOTAL COUNTS (TC) 260409 258993

2413 DUNr TME in MINU=FS (CI) 10 10

ATe B aGROUND in pm (BKG) 22 22

B tAPE SIZE in mL (S) 0.100 0.100

e e. No .ow WION FACTOR (DF) 1

IGEST DIUTION FACTOR (DDF) 1 1
A 1CC FACTIOR (EFT) 0.3240 0.3240

JOHNSON Riax. or P. (SAMPLE RATE) as APPROPRIATE 26018.900 25877.300

..... 'A IE CCENTMRA11ON in pCi/L 3.62E + 02 3.60E +02

12/20/93 kVG. pCi/L in SAMPIE and REPLICATE: 3.6075E+02

Rs (Sample Omnt Rate) (Tr / C7) - BKG

TOTAL BETA PCi/ = Hs * DOOmm/L * DF * DE / ( EFT * * 2220000dpm/pCi

1TAL BETA pCi/mL = TOTAL BETA pCi/L / I000mL/L

RelativeCounting Enor = (The SquamRootof T + BKGC) / (TC - BKG C)

Detection levels and Less Than Values are deternined from Prcdure LA-508-002.

12TAL BETA in pCi/L (AVERAGE) 3.61 E+02
DETErrION

LTAL BETA in pCi/mL (AVERAGE) = 3.61 E-01 LEVEL

1.OOE-04

pCi/mL

tIVE COUNTING ERROR 0.2%

DataEntr by:Date: 21-Dec-93

Ap e b: Date:

Form 1 Rev. 1.1 Page 1 of 1

1455

-~- /-51 - -
Serial No Sample Point Date Time Issued Priority

T 1423.-57- BEHTiLD 12-16-93 13:20 22

Deteminatcin Method. Standard Result Units Charge Code Reruns

T LA-508--101 uCi/ML E14157 U
Sample Size Customer ID

1 0o . KE72A
Rema'rks Caic ations Results

COUlNT AS uCI/L
USE 13,14,15 OR 16

WHC-SD-WM-DP-062, REV. 0

3Xe t'Vr'T

Syst1 - 1 j t Analyst - 3 Analys - 4 Analyst -5

Hrs H's Hrs H's Hs

Date Time Completed La Mg

12- 3 1Cl OD
54-6A8-o6, r-10 -83U



TOTAL BETA ANALYSIS - UNDIGESTED SAMPLE WHC-SD-WM-DP-062, REV. 0

-22 Q-4P- 57c0
Beta Calculation (CIPCCAL 2.0)
BY: IN BARRA, on 12-21-1993 at 00:28:37
Bet 113 2 -inch mount Beta eff. : .324
Sample size : 1 nL Dilution : 10

Sample I J1428 nount 8 1

260409
------------- - 22.0 = 3.61741+02 uCi/L beta

10

Sample I J1428 Mount 12

258993
------------- - 22.0 : 3.59771+02 uCi/L beta

10

-'If



PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SPACE

5-7?
Serial No Sample Point Date Time lssued Proriy

1428. -b7F BEHTOLD 12-16-9 1 o:20 22
Determination Metho- Standard Result Units Charge Code Reruns

TB LA- -5 - 101 uCi/ML E14157 0
Sample Size Customer ID

2 J(DO KE72A
Remarks CalCulatlons Pesuits

CAJINT AS uCI/L
USE 13,14,15 0R 16

WHC-SD-WM-DP-0 62, REV. 0

A yt-1 Arials, 2 A/al.1 V 3 Anaiys1 4 An.1yst -5

Hrs Hr s Hs H"s

54-6800-061 R-10 o83l

TB: LA-508-101 (D-0) LIQUIDS SAMPLE REPLICATE

)E11TIOR NUMBER 13 13

1428-5720 ISEIE 1,2 . or 5 (S) 2 2

OTAL COUnMS (7) 246914 252680

2413 NT TE inMINU (CT) 10 10

AT tJ B7 ACKGROUND in cpm (BKG) 22 22

BAWPE SE MiMnL (E) 0.100 0.100

(hnflRO |WT0N FACTOR (DFi 1 1

cIGEST DimoN FACMR (DDF) 1 1

C7ENC FACTOR (Ef) 0.3240 0.3240

JOHNSON Rmax, or Rs, (SAMPLE RATE) as APPROPRIATE 24669.400 25246.000

77;;7 E (flEIZATION in pi/ 3.43E+02 3.51E+02

12/20/93 IV&. pCi/L in SAMPLE and REPUCATE = 3.4698E+02

Rs (Sample Count Rate) = (TO / CT) - BKG

TOTAL BETA pCi/L = Rs * 1000ml/L * DF * DD1 / ( EFF S S 2220000dpm/pCi

TOTAL BETA pCi/mL = TOTAL BETA pCi/L / 1000mb/L
Relative Counting Emor (Te Siuare Root of TC + BKG CT) / (TO - BKG C T)

Deteion levels and Los Tlhan Values are determined from Pmdure LA-50B-002.

TAL BETA in pCi/L (AVERAGE) = 3.47E+ 02

DET =1ON
TAL BETA in pCi/mL (AVERAGE) = 3.47E-01 LEVEL

1.OOE-04

pCi/ml

JLAIVE mIJNnNG ERRR 0.2%[

Data Entry by: ? Date: 21-Dec-93

Approved by: Date: t -t
Form I Rev. 1.1

1"?
Page 1 of 1



WHC-SD-WM-DP-062, REV. 0
TOTAL BETA ANALYSIS - UNDIGESTED SAMPLE

Beta Calculation (CRPCCI 2 0)
By: KI BRILA, on 12-21-1993 at 00:29:45

- ti13 2 -inch mount Beta eff. : .324
Saple size :1 IL Dilution : 10

Sample S J1428 ourt I 1

257632
------------- - 22.0 : 3.57871+02 uCi/L beta

Sample I J1428 Mount 92

258145
----------- - 22.0 : 3.58591+02 uCi/L beta

to

118

/10

/0-5 V,



WESTINGHOUSE HANFORD COMPANY

222-S LABORATORY
ANALYICAL ATCH WHC-SD-WM-DP-o62, REV. 0ANALYTICAL BATCH

Lab Segment Serial No. Customer ID:

Analysis:' Sample Prep:

A-6000-881 3W92)

Instrument: tkLzcof Procedure/ Rev

Technologist:- Date: -

Starting Time: Temperature,,_//-

Ending Time: Chemist: 5

Comments:

Description Lab ID Description Lab ID

2 12

3 13

4 14

5 151

6 16
7<, 17

8 - -18

9 19

10 20

Standard Primary Book No. Second Book No. Third Book No. and Final Vol. of
Type and Aliquot Vol. and Aliquot Vol. Aliquot Vol. Standard



WHO-SD-WM-DP-062, REV. 0

METHOD: DATE START:

LA-508-101 A JANUARY 17,1994
PREPARED BY: DATE COMPLETE:

S.L. FITZGERALD JANUARY 20, 1994

UNITS: uCi/mL | | _ |
SPL NAME SPL ID ANALYTE RESULT #1 RESULT #2 RESULT #3 AVERAGE 25SD PREC ACCU %REC DET LIM % CT ER

STD 119B51 J1439 BETA 2.15E-01 94.7 7.35E-07 1.6

BLANK J1440 BETA c5.OE-04 7 42E-04 500

KE836 J1445 BETA I91E+00 1.93E+O 1.SE+O I 94E+0 7.46E-02 38 742E-04 05
7 42E-04 0.5
7.42E-04 05

KE83D J1446 BETA 4.02E-01 4.14E4)l 4.18E+Ot 4.11E-01 1 61E-02 39 7 42E-04 12
7 42E-04 1 2
7 42E-04 11

NARRATIVE No SPECIAL PROBLEMS/METHOD VARIATIONS IN THIS BATCH

LIST SPECIFIC PROBLEMSIVARIATIONS FOR THIS BATCH:
Standard res.Its sre rworte aQu/L

|fl 1 -1 1
TA, ah a wa. £ea|~ ,-env |4. 4 A rep/ccs-

Vi| | .' e lwuea. tke tio bdch

1JSO

ANALYTICAL BATCH SUMMARY SHEET



PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SPACE

Ser1 No -

r~nuiu
- -* SartsPl&Voifl ~ US~ qare

-- - SL>flt>L-
2

Mede. Stanad.

- -

ResMP,!ts

RflzKEu Y ~f
Sample Size

Femarks. CaiCula ons Results

2515 EV--C17

sTDC//98&J R.LT2-,1

Priority

3iT;m issued

Charge Code Reruns

P14157
Customer ID

12"zl)

WHC-SD-WM-DP-062, REV. 0

Analyst - 1 Analyst - Analyst - Analyst - 4 Analyst -5

His HI, Hrs H's

Dale Tnme Completed Lab Mgr

/ -/-7 V //'uddo ~
54-61100-Ut M, -1t-83)

t

TB: LA-508-101 (D-0) LIQUIDS STANDARD REPUCATE

______, ' hETOM R NUMBER 16 16
J1439-5520 ISH SE 1 . 2. or 5 ( 2 2

7 atCW oTAL oUNTS (IC) 15857 15844

2549 OUM17 TOE in MINITS (CT) 10 10
ATe --TBY ACKGROUND in p. (BKG) 12 12

B AWPE SIZE in mL (SS) 10.000 10.000

iiUtNa. ElTION FACTOR (DF) 1 1
2 .ICES DlMf N FACTOR (D 1 1

Anlyat C YFACTOR (EM) 0.3300 0.3300

W SYTH Rmax. or Rs (SAMPLE RATE) as APPRDPRIATE 1573.700 1572.400

Dlat. I.E OCENTRA11ON in iCi/L 2.15E-01 2.15E-01
01/17/94 LVG. pLC/L in SAMPlE and REPICATE= 2.1472E-01

Rs (Sample Count Rate) (TU /Cl)-BKG

TOTAL BETA pCi/L = Rs * IOGOrm/L * OF - DDF / ( EW * a 22200Odpm/pCi
TOTAL BETA pCi/ml = TOTAL BETA pCi/L / 1000ml/L
RelaUw Countng Error = [ (The Squam Root of T + BKG CI) / (1T - BKG * CT) Is 1.96 ' 100
Detition levels and lss Than Values ar determinal from Prmdue LA-508-002.

FTA! BETA in pCi/L (AVERAGE) 2.15E-01

DETON

ETA BETA in pCi/mL (AVERAGE) 2.1 EE-04 LEVEL

7.35E-07
pCi/mL

LTVE COUNTING ERROR 1.6%

Data Entry by: 4 Data: 18-Jan-94
Approved by: Date: go.. i -

nu

Form 1 Rev. 1.2 T- Peas 1 of I



WHC-SD-WM-DP-062, REV. 0

TOTAL BETA ANALYSIS - UNDIGESTED SAMPLE

4 2 /'/ --/-7

Beta Calculation (CRPC.CA2.0)

-- By: MC B61RwAI, on 01-17-1994 at 19:46:54
k-et 2-2 -incb nount Beta eff. : .33

/Z Saiple size : 10 Cl Dilution : I

Salple I J 1439-5520 hount I I

-----7 12.0 2.1481K -al uC i/t beta

Saiple I1J 1439-5520 Mou t 2

15544
------------ - 12.0 2.14631-01 uCi/L beta

10

152



PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SPACE

Seral No Sample Pon Date Time Issued ProrIty

Determinaon Method Stanerd Result-UnI-'n, Charge Code Reruns

7E LA- -0-1Q0 BCI/ML 14157 
Sample Sze Customer I0

./6O .. O/ /EBLANK
Remarks Calculalions Results

-CUNN AS uCI/L
s13,14,15 oR 1 WHC-SD-WM-DP-062, REV.0

A1.1,y1 I An, I1 A 1 Aayt -4 Anat- 5

Date Time Completed Lab gr q

r

TB: LA-508-101 (D-0) LIQUIDS BLANK REPLICATE

eaSNe, nElnR NUMBER 16 16

1440-5620 SIZE 1 , 2, or 5 (MS) 2 2

EataMD ,AL EUNTS (r) 134 120

2549 UNT TME in MINUTS (C) 10 10

ATrTh7t ACKGROUND in Cpm (BKG) 12 12

TB P SrZE in mL - () 1.000 1.000

RNCg )17l10N FACTOR (DF) 101 101

2 )LIEST DITIl'N FACTOR (DDE) 1 1

FACTOR (En) 0.3300 0.3300

SYTH '!Ra. or Re (SAMPE RATE) as APPROPRIATE 4.030 2.556
Dnto .aE dNCE'ThAnN in Ci/L 5.56E-01 3.52E-01

1i17194 |&V pCi/L in SAMPLE and REPLICATE < 4.5398E-01

Rs (Sample Count Rate) = (IT / CT) - BKG
TOTAL BETA pCil = Re * 1000ml/L * OF * DDF / ( DF * * 2220000dpm/pCi

TOTAL BETA pCi/rl = TOTAL BETA P4C1A / lO00ml/L
Relative Couting Enor = I (rTe Square Root of T + BKG Cl) / (TU - BKG M C) 1.96 * 100
DetoLion levels and Is Than Values are detenuined fmm Procedure LA-508-002.

FTAL BETA in Ci/L (AVERAGE) = < 5.56E-01

DEIlTION

FTAL BETA in pCi/nL (AVERAGE) < 5.56E-04 LEVEL

LESS THAN Value was Determined from Rmax. 7.42E-04

pCi/mL

ELATIVE CUNTING ERDR 500.0%

Dot. Entry by: Date: 1 8-Jan-94
Approved by: Date: jo-Jer-

54-68 -061 R- 10 -3)

Form 1 Rev. 1.2 \1

153
Page I of 1



TOTAL BETA ANALYSIS - UNDIGESTED SAMPLE

/ - 7 P,

WHC-SD-WM-DP-0
62 , REV. 0

Beta Calculation
By: 1C BIRWI, 01
Det 516 2 -ind mout
-& de size : I &L

(CPC-CAL 2.0)
01-17-1994 at 19:48:26

Beta eff. : .33
Dilation : 101

Saple I J 1440-5620 hount I I

134
------- - 12.0 < 5.551-01 uCi/L beta

10

Suple I J 1440-5620 Hout 8 2

120
----------- - 12.0 ( 3.52411-01 uCi/L beta

10

154

7/ v/9'o - SA

3F

)



PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SPACE

INW
Serial No Sample Point ' Date Time Issued PrIOrty

Determination Method Standwe r Result Units . Charge Code Reruns

7-LA-ff3-11 uCiML E14157 4
Sample Size Customer t0

S-;- T KES SB
Remarksa Calculations. Results

COUN ASuCI /1
15 IS WHC-SD-WM-DP-062, REV. 0

A ays-1 Anays Analy t -Analyst - 4 Analyst -5

HsHis His His His

Owte Time Comipleed -T -1 grTF

54-6800-061 rR -10-83)

TB: LA-508-101 (D-0) LIQUIDS SAMPLE REPLICATE

ETWM. E UMCER 16 16

144s-r3720 ISH MIE 1 .2or 5 (l)2 2

B:'U ft uO UTAL ODUNTS (O) 136741 141114

2549 OUNT 1ME in DNU=E (Cl) 10 10

ATo T ACKGROUNT) in rpm (BKG) 12 12

TBAMPLE SIZE to mL ()1.000 1.000

ReunN. IUM1N FACIMR 01F 101 101

4 ~ FIGEST DUWMON FACMDR (DDF)

Anys E1C1ENC FACMDR (EM7 0.3300 1 0.3300

S YT H , mr R,(APERATE) as APPROPRIATE 13662.100 149 .420

Dao;tef Zi pAMP 1.BB~q94E+ 03
01 11/ 9 4 VG.pCi/L in SAMPLE and REPLICATE =.17E0

Rs (Sample Count Rate) =(IU / CT) - LIKG

TOTAL BETA pGi/L =Rs * 1000ml/L " DF * DDF /(EFF *SS *2220000dlpm/pi)

'IDTAL BEU P~im = DAL BETA pCi/L / 1000ml/L
Relative Colunting Error = [ (The Square Root of Ti + BKG * Cl) / (TC - BKG *CT) 1 * 1.96 * 100
Detection Levels and Less Than Values Are detenined fmm Pcre LA-508-002.

JPTAL BETA in 20i/L (AVERAGE) =1.91 E+03

JTAL BETA in epCi/mL (AVERAGE) =1.91 E+00 LEVEL

7.42E-04

pCi/mL

EISA11 COUNTING ERROR =0.5%

Jj~aa En byDate: 1 8-Jan-94
Ij~~pproved by: Date: ed i. 1!

Form 1 Rev. 1.2 Page 1 of 1

155



WHC-SD-WM-DP-062, REV. 0
TOTAL BETA ANALYSIS - UNDIGESTED SAMPLE

/ -/7-F
Beta Calculation
By: HC BIEXa, 01
Det $1S 2 -inch uount

I : L

(CInPCC 2.0)
01-17-1994 at 19:49:28

Beta eff. : .33
Dilution : 101

Sasple ; J 1445-5720 eunt I 1

136741 
12.0

10
1.86351403 uCi/L beta

Suaple I J 1445-5720 Hount 5 2

1(1114
------------ - 12.0 : 1.94381+03 uCi/L beta

10

156

/0-

,3675 ~

/0



PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SPACE

RERUIJ
Serial No Sample Point Date Time issued Priority,

r 1v'.- o72 *ET LD1 4-A 12: is2
Determinailon Mehod.Slandald Result Urli-s Charge Code Reruns

TB LA-0 S-101 uCj/ML E14157 5
Sample SIze Customer ID

100 -10'-- K E 3B
Remaiks. Caiculatons Results

(<INT AS uCI L
1 16 WHC-SD-WM-DP-062, REV.0

Analyst I Analyst, Anal, - 3 Analyst 4 Analyst -5

His Hrs

Dal, T me Comp e ed La

54-6800-06 1 R -10 831

TB: LA-508-1O1 (D-O) LIQUIDS SAMPLE REPLICATE

=TTR NUMBER 16 16

J1445-5720 bSH SIZE I , 2 or 5 (NC) 2 2

O AL ODUNIS (T) 139236 141202

2549 UNT TIME in MNJS (Cr) 10 10

Atamr ACKGROUND in opm (BKG) 12 12

T1B AMPE SIZE in mL (S) 1.000 1.000

RaSt -o. aIlWMQN FACTOR (DF) 101 101

SGFEST DIa1ON FACMR (DDF) 1 1

FACMR (EFF) 0.3300 0.3300

SYTH Rma. or R& (SAMPLE RATE) as APPROPRIATE 13911.600 14108.200

0411,1 WCENTRA11ON in pCi/L 1.92E+03 1.95E + 03

01/17/94 IIG. pCi/L in SAMPLE and REPLICATE = 1.9315E+03

Rs (Sample Count Rate) = (C / Cl - EKG

TOTAL BETA pCi/L = Rs * 1000m1/t * DF * DDF / ( EFT E * 2220000dpm/pCi

TOTAL BETA pCi/mL = TOTAL BETA pCi/L / IOOnm/L
Relative Counting Er=r ( (The Squar Rot of 1t + BKG C) / (17 - BKG CI 1.96 * 100
Detection Lvels and leas Than Values are determinei from Procedure [A-508-002.

TA BETA in pCi/L (AVERAGE) = 1.93E+03

DETLTON

1TAL BETA in pCi/ml (AVERAGE) = 1.93E+00 LEVEL

7.42E-04

pCi/mL
EATE UNTING ERRDR 0.5%

D E Date: 18-Jan-94
Approved by: Date: z -1-1e - 1

Form 1 Rev. 1.2 Page 1 of 1

15?



TOTAL BETA ANALYSIS - UNDIGESTED SAMPLE WHC-SD-WM-DP- 062 , REV. 0

7672 / OS 5 1'20

Beta Calculation (CXPCSAL 2.0)
By: hC BIEMUA, on 01-17-1994 at 19:50:22
2 1et5I 2 -ini ount Beta eff. : .33
Sazpl6 I &L Dilution : 101

Sanple I J 1445-5720 ount i I

/ 0 139236
-------- - 12.0 1.91791+03 uCi/L beta

70 10

Saiple I J 1445-5720 hount 2

141202
---- - - 12.0 1.9450t03 uCi/L beta

10

155



PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SPACE

Serial No Sample Point te Time Issued Priority

M4 . -E.CK'OLD 1- 4-04 12: 3
Determiation Method Standard Result Unts . Charge Code Reruns

T3 'A O - 101 uCi MIL E14157 C
Sample Size Customer ID

1Qij10-i KE8E
Remarks. CalcIicons Results

e H 16WHC-SD-WM-DP-062, REV. 0

Analyst - 1 Anal Analyst - 3 Analyst - 4 Analyst 5

His His Hrs Hrs

Dare Tme Completed Lab -( MC C

54-6800-061 10 831

TB: LA-508-101 (D-0) LIQUIDS SAMPLE REPLICATE
f, KTIZWR NUMBER 16 16

144s-5720 S SIZE 1 , 2. or 5 (MS) 2 2

0 V10 [OTAL mUNTS (M) 143594 144654

2549 UNT 11ME in MIN=mh (Cn) 10 10
AT TB? :ACKGROUND in p(KG) 12 12

rB ALE SEZE in mL (i;) 1.000 1.000
*treun N. ILUTiON FACiR (DOF 101 101

6 lGFST DILMON FACTOR (DDE) 1 1
Aayt CEN FACTOR (EMh 0.3300 0.3300

SYT- . Rma. or S (sAMPE RATE) as APPROPRIATE 14347.400 14453.400

'U AMPLE mNCEnTRATON in pCi/L 1.98E-+03 1.99E+03
101/17/94 IkVG. pCi/L in SAMPLE and REPUCATE = 1.9853E4+03

Rs (Sample Cot Rate) = (T / Ci - BKG
TOTAL BETA pCi/L = s 1000mL/L DF * DDF / ( E S * * 2220000dpm/pCi
TOTAL BETA pCi/mL = TOTAL BETA pCi/L / I000ml/L

Relatim Counting Enor = [(The Sqiua Root of + BKG 1C1) / (1 - BKG CI * 1.96 1 100
DeteIon levels and l Than Values are determined from Produre LA-508-002.

T M-A . ../L (AVERAGE) .. 1.99E+03
DEIEWDON

LTAL BETA in Ci/mL (AVERAGE) = 1.99E+00 LEVEL

7.42E-04
pCi/mL

lIVE )UNI1NG ERROR 0.5%

Data Entry by: Date: 18-Jan-94
Approved by: Date: -) -

Form 1 Rev. 1.2 Page I of 1



WHO-SD-WM..DP..062, REV 0
TOTAL BETA ANALYSIS - UNDIGESTED SAMPLE

(#2- / -7/9'/ J/vVr59520
Beta Calclation CP - 1

y: 5C R1ftA1, n ol-17-199 at 19:51:12
t $16 -inj tont Beta

-api rd 1 I. Dilution

saple I J 1445-520 nount 1I

---- - 12.0 1.97801+03 uci beta

/9 10

suple 13 1445-5120 Hout $2

12.0 1.99261+03 uCiA ea

10

160



PLACE ANALYTICAL CARD IN BOX 8ELOW-DO NOT WRITE IN SPACE

I, ~ri,'
Snat No Samole Point Dt

Oeeminatcr Metrod. Starsdard Result UnitS -

T q0 iI uCi .'L-fl-S4 ,

Sample Size

Remarks. CaIClulatiOns Resul

COUNT AS uC7 L
IE 18.14,15

Time issued

Charge Code

E1415 7
Customer ID

KE 85Th

Prority

Reruns

A

WHC-SD-WM-DP-062, REV. 0

Ic.2;

Ana yA - 1 AnaL Analyst - 3 Anaiyst - 4 Analyst -

Hs HrS Hrs H's H'S

Daie iTme Comp'eled Lab I Mg-t -

/szS7t /(4z-' - -' t g/

TB: LA-508-101 (D-0) LIQUIDS SAMPLE REPLICATE

N |ErYOR NUMB 16 16

J1446-5720 SIZE 1 . 2 or 5 (NS) 2 2

btci 1W UTAL OUNIS (T) 29146 29466

2549 GINT ME in MINUTES (Cni 10 10

-~ec fl c' y ACKGROUND in cpm (GKG) 12 12

B AIE SIZE in ML (S) 1.000 1.000

779MN. IllfN FACTOR (DnF 101 101

4 1IGCES DIllION FACTOR (DDG 1 1

Anyt CE FACTOR (EY) 0.3300 0.3300

SYTH Rarx. or R, (SAMPlE RATE) as APPROPRIATE 2902.600 2934.600

~eLt ,A[P nON ipCi/L 4.00E+02 4.05E+02

1/17194 .VG. pCi/L in SAMPIE and REPLICATE = 4.0237E +02

Rs (Sample Count Rate) (it / Cl) - BKG
TOTAL BETA pCi/L = Rs * I0OOrmn/L DF * DDF / ( EF * S* 2220000dpm/pCi

TOTAL BETA pCi/mL TUTAL BETA pCi/L / 1000ml/L

Relabve Counting Ermr = [(The Square Root of T + BKG 4 CI) / (TE - BKG s C7) 1 8 1.96 - IO

Detation leveLs and Ls Than Valum am deLermined Im Proenum IA-508-002.

TAL BErA in p0/L (AVERAGE) = 4.02E+02
DE=EC1ON

TAL BETA in 2Ci/mL (AVERAGE) = 4.02E-01 LEVEL

7.42E-04
piCi/mL

ELVECOUNTING EROR = 1.2%

'1 -

Data Entry by: Date: 18-Jan-94

Approved by: Date:

Form 1 Rev. 1.2 Page of 1

1E1

nr r- I I

54-68M0-061 R083



WHC-SD-WM-DP-06 2 REV. 0
TOTAL BETA ANALYSIS - UNDIGESTED SAMPLE

j,-2r-94/ nvycs ~~J/4/$/4 -5720

,Jl ZL - ) rz-

;2 q 4/6 6'



PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SPACE

I L rr"T11erial No Sample Pont - - Date Time Issued Priority

.7 -' '-- ::YOL - 42 2:6
Determination Method Standard Result Units Charge Code Reruns

TB LA-503-1O1 uCi/ML E14157
Sample Sie Customer ID

/ , - //ea 0 /r,/ rE

Remarks Caidu lations Aesjits

COUNT "S 3 T0

-E 1 i ; 16 WHCSD-WM-DP-062, REV. 0

Analys - 1 A4<,l 2 Analyst -3 Analyst - 4 Analyst -5

Hrs His His H's Hrs

Date Tie Cormpeled La it Mgr /. -1 Cf

- -:l ' mU, Li M at &

r

TB: LA-508-101 (D-0) LIQUIDS SAMPLE REPLICATE
0.0.___, E=CflR NIMBER 16 16

1446-5720 S{ SZE 1 , 2 or 5 (NC) 2 2

$ TAL OUNIS (T) 31061 29290

2549 DUNT TOE in MINUS (C) 10 10

ATaU htT ACKGROUND ino pm (DKG) 12 12

T S APE SIZE in ml, () 1.000 1.000

7 R7 n ; . I>UJ[ON FACTOR (DE) 101 101

5 IGT DIIDTIN FACTOR (DDF) 1 1

______ mCNC FACIUR (EM 0.3300 0.3300
SYTH Rrnax. or R. (SAMPLE RATE) as APPROPRIATE 3094.100 2917.000

Dat. IPE mONENAT0N in pCi/L 4.27E402 4.02E+ 02

1117/94 I&VG. pci/L in SAMPLE and REPLICATE = 4.1436E +02

Rs (Sample Count Rate) = (C / C - BKG
TOTAL BEA pci/b = Rs * 1000mW/L * DF -lOD / ( EFF *S 2220000dpm/pCi)

TOTAL BETA pCi/mL = TMTAL BTA pCi/L / 1000lml/L
Relate Counting Er = I(TheSquae Root of I + BKG C1) / (I - BKG C) Is 1.96 * 100

Detection Leels and Less Than Values are determined from Procedure IA-50B-002.

EAL BETA in pCi/L (AVERAGE) = 4.14E+02

DEl WO0N

1TAL BETA in pCi/mL (AVERAGE) = 4.14E-01 LEVEL

7.42E-04

pCi/mL

1ATIVE CUNTING ER1R = 1.2%

Data Entry by: Date: 18-Jan-94
Approved by: Date: -A.'---r

54-6Me061 IR 10 831

Form 1 Rev. 1.2
163

Page 1 of 1



TOTAL BETA ANALYSIS - UNDIGESTED SAMPLE
WHC-SD-WM-DP-062, REV. 0

/- /7-9 9 S/4'4/0 S72O

/ 0

/ C)

IPI



TB: LA-508-101 (D-0) LIQUIDS SAMPLE REPLICATE

t.$tEo TETOR NUMBER 16 16

1446-5720 IS{ZE I , 2. or 5 (S) 2 2

-O Tf AL COUNTS (iT) 30556 30268

2549 UOUr '7TOE in MINUTES (C1) 10 1.

ATtViT ACKGROUND in opm (BKG) 12 12

B bMPLE SIZE In mL (S) 1.000 1.000

KN. IU711ON FACTOR (DF) 101 101

6 LGEST DIUI1ON FACTOR (BDF) 1 1

.Any Ctr CCY FACIOR (E) 0.3300 0.3300
SYTH Em. or %a (SAMPLE RA'E) as APPRDPRIATE 3043.600 3014.800

[E CIEN 71ON in pCi/L 4.20E +02 4.16E+ 02

1117194 VG. pCi/L in SAMPLE and REPIUCATE = 4.1762E+02

RS (Sample Count Rate) (I / CT) - BKG
TOTAL BETA pCi/L = Rs * IOO mI/L * DF * DDF / ( ff S * 2220000dpm/pCi

TOTAL BTlA pCi/mlt TUTAL BETA pCi/ / 1OOOmL/L

"laive Counting Error = i(The Sqare Ro of I + BKG * CT) / (T - BKG* C) I - 1.96 - 100
Detetion leess and [s Than Values am deltnnined from Procedure IA-508-002.

lOTAL BETA in pCi/L (AVERAGE) = 4.18E+02

DE=Im0N

DTAL BETA in pCi/mL (AVERAGE) 4.18E-01 LEVEL

7.42E-04
pCi/mL

I VE (WUNTING ERRJR 1.1%

Data Entry by: - Date: 18-Jan-94

Approved by: Date: fo - dP- -'-

PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SPACE

SenJ No Sample Point Date Time Issued Priority

Delermination Method Slandard.- - Result Units + Charge Code Reruns

iii LA-ffK8 -101 uNi MB F14157 S
Sample Size Cuatormer 1o

/0 0--//-/k E D
Remarks CaicLjations Res uit

F 14. o; 1WHC-SD-WM-DP-062, REV. 0
-rRtP

Anaiyi na t Ir 2 A aiys1 - 3 Analyst - 4 Analys 5

His Vrs Hrs His rs

Date T, r Cipnieted Lab ii Mr

/- /7%91/ =a 4ai _ ---
54-68 -061 R -10 -831r

Forrn 1 Rev. 1.2 Y Page I of I



WHC-SD-WM-DP-062, REV. 0
TOTAL BETA ANALYSIS - UNDIGESTED SAMPLE

7*2 W%UADp -SILO

-30S'o-t
,0

/ 0

1%(

/- / -) - y / V-S



WHC-SD-WM-DP-062, REV. 0

WESTINGHOUSE HANFORD COMPANY

222-S LABORATORY

ANALYTICAL BATCH
Lab Segment Serial No. Customer ID:

7' / V/' i 72 -- /4/
Analysis: Sample.Prep:

177 ? ;/7 .. , -7-

lnstrument: <H', WA (-3 9 9 Procedure/ Rev: .

Technologist> 4  Date: -

Starting Time: Temperature

Ending Time' Chemist:

Comments:

OUT FOR RERUN

Description Lab ID Description Lab ID

1 <y% 11
2 12

3 -13

4 14

5 *. -, 15
6 z rV 16

7 17

8 'A 7-/ 2zCZr 18

9119

10 [20

Standard Primary Book No. Second Book No. Third Book No. and Final Vol. of
Type and Aliquot Vol. and Aliquot Vol. Aliquot Vol. Standard

A-6000-881 (03/92J



WHC-SD-WM-DP-062, REV. 0

METHOD: DATE START:
LA-508-1O1 JANUARY 12,1994

PREPARED BY: DATE COMPLETE:

S.L. FITZGERALD JANUARY 14, 1994

UNITS: uCi/mL
SPL NAME SPL ID ANALYTE RESULT #1 RESULT #2 RESULT #3 AVERAGE 2*SD PREC ACCU %REC DET LIM % CT ER

STD I 19BI J1439 BETA 2,22E-01 97.6 7 63E-07 15

BLANK J1440 BETA <3.67E-04 7.71E-04 500

KE83B J1445 BETA I.8SE+00 1.92E+0O 1.85E+W I.87E+WO 808E-02 4.315 7.71E-04 0.5
7 7tE-04 05
7 71 E-04 05

KES3D J1446 BETA 4.00E-01 4.10E.01 408E-01 4.SE-0I I.01E-02 2443 t 53E-04 05
t 53E-04 0 5

. .I1 53E-04 0 5

NARRATIVE: r N O SPECIAL PROBLEMS/METHOD VARIATIONS IN THIS BATCH
LIST SPECIFIC PROBLEMSNARIATIONS FOR THIS BATCH:

Standard results are reporte as UCI/L

K-'o re pl;cdcy 5. tr .'+1,ftd~ W
(oJ-ct.

a: Ajt
t L-5 - 6

1-s

ANALYTICAL BATCH SUMMARY SHEET

r- -r-p [ J



PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SPACE

TB: LA-508-101 (D-0) LIQUIDS STANDARD REPLICATE

Sois4tW' E=hETOR NUMBER 16 N/A
1439-5520 bSH S1E I , 2, or 5 (Li 2 M/A

btetW0Om WAL COUNIS (T) 16410 N/A

2533 UNT TME iMINUJTES (CT) 10 N/A

AToTB~' ACKGROUND in cpm (DXC) 13 N/A

B ;9PE SIZE im mL (SS) 10.000 N/A

Retn . WUION FACTOR (DF) 1 N/A

1 bICEr DUIMlION FACTOR (DDE) 1 N/A

7 nalywr FACTOR (EM 0.3300 N/A

N SYTH Rmar. or PS. (SAMPLE RATE) as APPROPPIATE 1628.000 N/A

SIE (NCEr411ON in pCi/b 2.22E-01 N/A

01/12/94 IyCi/L in SAMPlE A 2.2222E-01

Rs (Sample Count Rate) = (T /CT)- RKG

TOTAL BETA PCiA = Rs * L0OOm/L OF DDF / ( ET * SS* 2220000dpm/pCi)

TOTAL BETA pCi/ml TOTAL BETA pCi/L / 10OOmL/L

Relati Counting Errr = [(The Suare loot of 7 + BKG CI) / (T - BKG CT)1 1.96 a IOO

Detetion Ievels and ls Than Values are detarmined fmm Procdure LA-508-002.

TAL BETA in pCi/L 2.22E-01
DETi-TION

TAL BElTA in pCi/mL 2.22E-04 lEVEL

7.63E-07
lpCi/rmt

'L VE ODUNTING ERROR 1.5% /

Data Entry by: Date: 13-Jan-94

Approved by: Date: N- X. -V[

Serial No Sample Poni Date T'me Issued Priorlty

Detemnaton Method Standard Result UoIts Charge Code Reruns

7n rA-oo1r1 % RECOVERY E1415.7 1
Sample Size Customer ID

I /t,, / sT
Remarks Calctlatons. esults

ESD//9f-/ RESULT - >F, WHC-SD-WM-DP-062, RE
LTD VAL .2-7 tREC 97.00o

OUT FOR RERUN
Analys 1 Ara ys1- Analyst - 3 Aralyst - 4 Analyst 5

HrS5 Hrs Hs srs

Date Tn. C.mred Lab nl

/S- /0 V

:V. 0

11 6800-061 Ro 1083

Page I of 1Form I Rev. 1.2 i



WHC-So.WM.op..o 62 , REV. 0
TOTAL BETA ANALYSIS - UNDIGESTED SAMPLE

Beta Calculation (CRPC.CAL 2.0)
By: It B1,1, on 01-12-1994 at 16:53:43
Det $16 2 -incb Bont Beta eff. : .33
Suple size : 10 aL Dilution : I

Suple 5 31439 hount I I

16410
------- - 13.0 : 2.22221-01 uCi/L beta

10

1Th



PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SPACE

Serial No Sample Point Dae Time tssued Priority

14 4 3.-5F BEE TOLD 1- 4-z4 10:52 26
Determinatbon Method Standard Result Units Charge Code Reruns

TB LA- 1S-ll uCi/ML E14157
Sample Size Customer ID

PLANK
Remarks Calculations Results

3 14 1 s WHC-SD-WM-DP-062, REV. 0

OUT FOR RERUN
AnalyV -- I An.',s, o A alysl 3 AnalySt - 4 Anazlyt- 5

Hrs s Hrs Hs r

one ~T-eie Cornpee a

-/p5-L/ /<U~t)
'I

TB: LA-508-101 (D-0) LIQUIDS BLANK REPLICATE

_________ PF=hrMR~ NMR16 /A

J1440-5620 ISH SZE i 2. or 5 (N6) 2 -/A

BOe fl erAL MUNTS (1r) 130 N/A

2533 . hr WE in lUih1 (CiT 10 N/A

AortTB I:ACKGROUNDin epm (BKG) 13 N/A

B AMPE SIZE tnomL (SS) 1.000 N/A

Rear N*. l TU>T1IN FACTOR (DF) 101 N/A

|aIGESr DiLUTN FACTOR (DD 1 N/A

An il r FACTOR (EM 0.3300 N/A

SYTH 2Ri, or Ra (SAMPLE RATE) as APPRDPRIATE 2.661 N/A

Dat. AMPE CWItATION in pq/L 3.67E-01 N/A

01)1294 ICi/l in SAMPLE= < 3.6680E-01

Rs (Sample Count Rate) = (It /C) - BKG

TAL BETA pCiL = Rs 1000mli/L DF * DF / ( EFF * 2220000dpm/pfCi

TOTAL BETA pCi/ml = Tl. BETA pCi/L / 1000mL/

Relative Counting Emr ( (The Square Root of T + BKGCI) / (T - BKG CT) I - 1.96 * 100

DetectiOn Levels and Iss Than Values are detenrinal fmm Pracedure LA-508-002.

ITAL BETA in Ci/L < 3.67E-01

DEJ'TIO1N

bFTAL BErA in LCi/il < 3.67E-04 LEVEL

LESS THAN Value was Determined from Rmax. 7.71 E-04

pCi/mL

LiVE UNTING ERROR 500.0%

Data Entry by: Date: 13-Jan-94

Approved by: Date:

Form 1 Rev. 1.2

I

Page 1 of 1

Ij4,10i-6 IR-10-831



WHC-SD-WM-DP-062, REV. 0
TOTAL BETA ANALYSIS - UNDIGESTED SAMPLE

y,/Vfo -sS$eo
/3Z) 9tvaculation

/6) By: M BR1IA,
Det 516 2 -inch
Saple size : 10

(CRPCS.&L 2.0)
on 01-12-1994 at 16:54:04

lont Beta eff. : .33
%L Dilution : 1

Suple 1 J1440 ount 1 1

130
------------ - 13.0 < 3.63161-04 uCi/L beta

10

-'9 ~

6 " -



Serial No Sample Point

Delermination Method Standard
T -LA-50' -IC) 1

1.A -Ir -

CIarge Code
E14 157

PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SPACE

- Dale Tme Issued Prty

Reruns

Sample Size Customer ID

o-1O- IML KEFS 3E

Remarks. CaCu'aIOns PPsuls

oiA e WHC-SD-WM-DP-062, REV. 0
E 13 14, (R 1b

OUT FOR RERUN
na s nalyAna y1, 3 Anals 4 AnaIlt -5

Date T-me C:ompwerd L.t n1

TC~ ~~ 
-

hagC e

TB: LA-508-101 (D-0) LIQUIDS SAMPLE REPLICATE

Sea N*. E'lR NUMBER 16 /A

1445-5720 ASH S1ZE 1 , 2. or 5 (c) 2 M/A

"BatcM tOTALCOUNITS (I) 134158 N/A

2s53 OLNr TME in MNR (CO) 10 N/A

A nTfrT ACKGROUND in cpm (BKG) 13 N/A

-B M E SIZE in mL (S) 1.000 N/A

in . IIJJUlN FACTOR (DF) 101 N/A

1 ES D0.JnON FACIOR (DDE) 1 N/A

AF7 yt FEC FACTOR (EFF) 0.3300 N/A

SYTH - Rnar. or RS, (SAMPE RATE) as APPInPR1A1T 13402.800 N/A

bats IlON in pCi/L 1.85E+03 N/A

01/12/94 Ci/L in SAMPLE = 1.8478E+03

Rs (Sample Cunt Rate) = ( / CT) - BKG

TOTAL BETA pCi/L = Rq * 10OOmL/L - DF -DF / ( EFF * SS 2220000dpm/pCi )

TTAL BETA pCi/mL = TUTAL BETA pCi/L / 1000ml/L

Relauve Counting Enor =[ (The Squar Root of TC + BKG CT) / (TC - BKG CT 1.96 8 100

Detetion Lewls and Less Than Value are deermnmed from Procedum [A-50B-002.

UTAL BETA in pCi/L 1.85E+03

DETCTION

UTAL BETA in pCi/mnL 1.85E+00 LEVEL

7.71 E-04

pCi/mL

EIATIvE COUN11NG ERROR 0.5%

Data Entry by: 4 Date: 13-Jan-94
Approved by: Date: Li -- i, ->

Form 1 Rev. 1.2 Page 1 of 1

'2

Result Units

uCi/ML

51-68M0-061 110 -03
i i



TOTAL BETA ANALYSIS - UNDIGESTED SAMPLE WHC-SD-WM-DP-062, REV.0

/34/55 Bete latin (C-CAL 2.0)
By: !FBiLXEIJ, an 01-12-1994 at 16:55:11

Det 116 2 -ine taut Beta eff. : .33
suple size : 1 AL Dilution : 101

Suple 1 31445 ount 1I

134158
------------- -13.0 1.84181+03 uCi/lA beta

10

-1 t.; ,I
I Il



PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SPACE

TB: LA-508-101 (D-0) LIQUIDS SAMPLE REPLICATE

sdS~aV~, 3E'IOR NUBEl 16 N/A
1445-5720 IEN SUE 1, 2. or 5 (MS) 2 MIA

F WaW E - rAL OUNTS (T) 139203 N/A

W533 OUNTDE in Mih4UES (CT) 10 N/A

AT T W TAC EUND in on (Bc) 13 N/A

1B AMPL SIZE in mL (MS- 1.000 N/A

Ii u uID ILL)T1ON FACTOR (DF) 101 N/A

2 LGEST DIIM!fN FACTOR (DDF) 1 N/A

ATJ E CFACTOR (EFF 0.3300 N/A

W SYTH j Rma or Rs, (SAMPZ RATE) as APPROPRIATE 13907.300 N/A

% ar' tE mP CENRATIoN in pCi/L 1.92E+03 N/A

1/12/94 Ci/Lin SAMPE= 1.9173E+03

Rs (Sample Count Rate) = (l / C) - BKG
TOTAL BETA pCi/L = -* 1000mLL * DF * Dfl / ( EFF S* 2220000dpm/pCi

TOTAL BETA pCi/ro = TOTAL BETA pCi/L / 10Oml/L
Reati CoUnting Enor [ (The Square oot of T + BKG CT) / (r - BKG (CT) 1 P 1.96 100

Detection lewls and Less Than Values r determinel from Procdume IA-508-002.

TAL BETA in pCi/L 1.92E+03

DETETTI0N

TAL BETA in pCi/mt 1.92E+00 LEVEL

7.71 E-04

pCi/mL

TIVE CUNTING ERRbRR 0.5%

Data Entry by: Date: 13-Jan-94

pproved by: Dote: V-
- '2

Serial No Sample Point Date Time issued Priority

, 1445.-.5720 EGCHTOLD 1- 4-94 12: 3 26
oreremination Method Standard Result Uits Charge Code Reruns

B LA-5-l uCi/1L E14157 2
Sample Size Customer DO

0u -10-1IL IKE3B
Remarks. CalculatiOns. Results

A C eWHC-SD-WM-DP-062, REV. 0CE 1314 15 CR 16

A. 92 -0d/A
OUT FOR RERUN

An ys W. I AnaLsd 7 Ana1yst -3 Analyst - 4 Analyst -5

His Hs His Hts"i

DateTi Compl'

--- /68--O t/P/-(- A31
51.6800-061 R -o 17-73

Form I Rev. 1.2 f k Page I of I



TOTAL BETA ANALYSIS - UNDIGESTED SAMPLE
WHC-SD-WM-DP-062, REV. 0

Id :2" /-/-.9f/ Vt

| 1 c3
'a)

Be-3culatin (C2PCC&L 2.0)
By: id BARIJA, on 01-12-1994 at 16:55:31
Det 116 2 -inch taunt Beta eff. : .33
Saiple size : 1 &L Dilution : 101

Suple 1 31445 out I 1

139203
------------ 13.0 : 1.91731403 uCi/L beta

1

-t/ 4rSw- t51720



PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SPACE

Serial No Sample Point . Date Time Issued Priority

1- 4-94 12: 3 26

Determination Method Standard Result Ur'ts Charge Code Peruns

TP 503-101 uaCi/ML E141t7 a
Sample Size Customer ID

1 0 - -ML KLE 8
Remarks CaRciations Pesutis

AS T/WHC-SD-WM-DP-062, REV. 0
11'6

Analyst 1

Date

OUT FOR RERUN
An t 2 halyst - 3 Analyst -4 Anralyst -5

Time Completed LanIMq

54-6800-061 R-10-83

TB: LA-508-1O1 (D-O) LIQUIDS SAMPLE REPLICATE

S4W4~ =ElTR NUBE 16 /A

1446-5720 ISH S12E 1 , 2 or 5 (MS) 2 /A

btOT ALOUNTS (r) 134611 N/A

2533 OUNT11TE in MNU; (C) 10 N/A

A&eTh'iv ACKGROUND in epm (BKG) 13 N/A

B AMPLE SZE in mL (SS) 1.000 N/A

Bea PM. I!UI1rN FACLOR (Dn' 101 N/A

3 ESGEST DTLUTION FACER (DDE) 1 N/A

Angs 2 FACTOR (E) 0.3300 N/A

N SYTH V, Rmax, or ft (SAMPE RATE) as APPROPJATE 13448.100 N/A

'sBale I.E DWMER ON in I 1.85E+03 N/A

)1/12/94 Ci/L in SAPLE = 1.8540E+03

Rs (Sample Count Rate) = (T / CT) - BKG

TOTAL BETA pCi/L = R * 10OOml/L ' DF * DOF / ( EFF SS * 2220000dpm/pci

TOTAL BETA pCi/mL = TOTAL BETA pCi/L / 1000mL/L

Relatie Countingnor = [ (The Squae Root of T + BKG C) / (TC - BG CT) I 1.96 * 100

Detecion levels and Ls Than Values are determined from Pred1 IA-508-002.

ITAL BETA in pCi/L 1.85E+03

DErK'=1ON

1TAL BETA in pCi/miL 1.85E+00 LEVEL

7.71 E-04

pCi/mL.

F7 E COUNTING ERRO)R 0.5% i/L

Data Entry by: 4 Date: 13-Jan-94

Approved by: Date: V-.-
Form 1 Rev. 1.2

-~ ~

/. 2 -L6'A

Page 1 of I



WHC-SD-WM-DP-062, REV. 0
TOTAL BETA ANALYSIS - UNDIGESTED SAMPLE

) , ;Z /-/2-9 .

..Eladalculation
By: 1K BAILA, on
Det 116 2 -inch lount
Suple size : I iL

- - . :/ /5- 57,2o

(CRPCS AL 2.0)
01-12-1994 at 16:56:24

Beta eff. : .33
Dilution : 101

Suple I J14I5 aNt I I

134611-1----6 ---1 13.0 :1.85401+03 uCi/L beta

10

I3'//



PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SPACE

Serial No Sample Point Date Time Issued Priority

1 6. -F7r ECT D 1C H-, 12: 1

Determination Method Standard Result Units Charge Code Reruns

LA-50-1O1 uCi/ML E14157
Sample Size Customer tD

' ,.05c / KE0 s3D
Remarks Calculations Results

13.14, 1' 16 WHC-SD-WM-DP-062, REV. 0

OUT FOR RERUN
Ana ysl - 1 Aiays An ays U1 11 Aealysi -I nls

His His H"s

Date T P ee Lott Un-, 1.4,

54-6800-06 R- t- 83

TB: LA-508-101 (D-0) LIQUIDS SAMPLE REPUCATE

4n$RETECTOR NUMBER 16 N/A
J1446-5720 )S{ S1E 1. 2. o 5 (11)2 1A

b AL COUNTS (T) 146550 N/A

2533 UNTh EinMINI f l (CF) 10 N/A

4 TB ?' IACKGCOUND in cpm (8KG) 13 N/A

B dIE SIZE n mL (SS) 0.050 N/A

Beuan Pit. flfl1ON FACTOR (DF) 1 N/A

IIOFST DILUTlION FACTOR (DDF) 1 N/A

AECECY FACTOR (EFT) 0.3300 N/A

SYTH ,Rma. or Rt, (SAMPLE RATE) as APPROPRIATh 14642.000 N/A

W nMPIE 4.CEE+RI02 N/A

1112/94 Ci/L in SAMPlE = 3.9973E4+02

Rs (Smple CountRate) = (IC /C) - BKG
TOTAL BETA pCi/L Rs * 10OOmL/L DF DDF / ( EFF * S* 22200D0dpmrl/pCi
TOTAL BIETA pCi/mL = TOTAL BETA pCi/I / 1000mL/L
Relatie Cotming Enor = [(The Square RpD of I + BKG Col) / (TC - BKG C) I - 1.96 - 100
Detection levels and Less Than Values ar detennind from PrcMedur IA-508-002.

TAL BETA in pCi/L 4.OOE+02
DETECTON

ITAL BETA in pCi/ml 4.OOE-O1 LEVEL

1.53E-04
pCi/mL

TIVE CUN'lNQ ERPRR 0.5%

Data Entry by: Date: 13-Jan-94

Approved by: Date: L'f- .dog -
Page I of IForm 1 Rev. 1.2



WHC-SO-WM-DP-062, REV. 0
TOTAL BETA ANALYSIS - UNDIGESTED SAMPLE

/-/-,I - v4-

Det 116 2 -ich
Saple size : .05

on
mount
1,

'P V1446 -572
(CRPC_CAL 2.0)

01-12-1994 at 16:57:02
Beta eff. : .33

Dilution : I

Saiple 8 31446 Hut It

146550
------------- - 13.0 : 3.99731+02 uCi/L beta

10

/4 y{5"D



PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SPACE

Serial No Sample Point - Date Time tssued Priority

. 1446. -570 BECTCL) 1- 4-94 12:26 26
Determination Method Standard Result Units Charge Code Reruns

T LA-5 11 uCi/ML E14157 2
Sample Size Customer 10

? ,Og- *-I KE83D
Remarks. Calculaions. Resuits

ccvNT 2 ' WHC-SD-WM-DP-062, REV. 0PSE 13.'4 T-

OUT FOR RERUN
Analys- 1 An y A ys-3Analyst 5

/-/&- 9/
Dale Time Compiered Lab Ut Mgr

54-6000-061 :R-10-531

TB: LA-508-101 (D-0) LIQUIDS SAMPLE REPLICATE

_..._ __ _, )E'iOR NUMBER 16 /NA

J1446-5720 bI S12E 1 . 2. or 5 (MS) 2 MIA

TAL CONTS (TC) 150293 N/A

2533 UNT 1ME in MINUTE (Cl) 10 N/A

AT tTB'7 ? ACGROUND in cpm (BKG) 13 N/A

B *AMPLE SIZE in ML (SS) 0.050 N/A

.Ratn Na. Hl11f14N FACTOR (DF) 1 N/A

2 )IGEST DILUTION FACTOR (DDF) 1 N/A

Analy ff FACTOR (EM 1 0.3300 N/A

. SYTH Rmax. or R, (SAMPLE RATE) as APPROPRIATE 15016.00 N/A

g at LImcENmAT1ON in P ,Aip4.10E+02 N/A

G1/12/94 ki/L in SAMPLE = 4.0995E + 02

Rs (Sample Count Rate) = (i / C - BEG
TOTAL BETA pCi/L = Rs * IOOOmL/L - DF DDF / ( EE * * 2220000dpm/pCi

TOTAL BETA pCi/ml TOTAL BETA pCi/L / IOOmL/L
RelatieCounting Eror = [(The Squar Root of W + BEG X C) / (77 - BKG C) 1 * 1.96 ' 100

Detection levels and Less han Values are detenrnined from Procedure LA-508-002.

InTAL BETA in pC/L 4.10E+02

DETECTTON

FTAL BETA in pCi/mL 4.10E-01 LEVEL

1.53E-04
pCi/mL

TIVEAT mUNih4 ERWR 0.5% I1

Data Entry by: 4 Date: 13-Jan-94

Approved by: Date: /j -. / 1 "

Page 1 of 1Form 1 Rev. 1.2



TOTAL BETA ANALYSIS - UNDIGESTED SAMPLE

/0 c2' /.-,-4'/ VL

WHC-SD-WM-DP-0 62, REV. 0

'-I / 44 t57g

BY mcawlation
IH l BiLA,

(CRPCSAL 2.0)
on 01-12-1994 at 16:57:27

Det 116 2 -inch lout Beta eff. : .33
Suple size : .05 &L Dilution : 1

Suple I J1446 out I 1

150293
------------- - 13.0 : 4.09951+02 uCi/L beta

10

14IQ'

j56;% g3

I:



PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SPACE

TB: LA-508-101 (D-0) LIQUIDS SAMPLE REPLICATE

S i.us F=i EimETOR NUMBER 16 /A
1446-5720 ISH SZE 1, 2, or 5 (M) 2 IA

BAL O)UNS (iT) 148776 N/A

2533 OUNr TOE in MINU=S (C) 10 N/A

At efT ACKGROUND in epm (DKG) 13 N/A

TB AMPLE SZE in mL . (S) 0.050 N/A

..Aan P. LilITI1N FACTOR (D ) 1 N/A
IGEST DIMON FAC=OR (DDF) 1 N/A

} A i HCCFACTOR (EM 0.3300 N/A

SYTH Rmar. or Ps, (SAMPLE RATE) as APPROPRIATE 14864.600 N/A

... ... .A.PE CONMCENTATION in pCi/L 4.06E+02 N/A

01/12/94 Cil. in SAMPLE 4.0580E + 02

Rs (Sample Count Rate) = (IC /C)-BKG

T1TAL BETA pCi/L = -s * 000ml/L * DF * FOP / ( EFF * S* 2220000dpm/pCi

1OTAL BETA pCi/mL = 1OTAL BETA pCi/L / 1000 miL
Relauve CountingEnor [ (The Sqitarkot 1 X of + C) / (w - BKG CT) 1 * 1.96 - 100

Detection lesels and les Than Values are detemined from Procdure LA-508-002.

MTAL BETA in pCI/L 4.06E+02

DE=TON

ETML BETA in pCi/mL 4.06E-01 LEVEL

1.53E-04

pCi/mi

TVE~T OIrNTING ERI 0.5% 1

Data Entry b: Date: 13-Jan-94
lApproved by: l VZ Date:

Form 1 Rev. 1.2 A Page 1 of 1

13

Seral No Samnie Point Date Time Issued Priority

. -ECT TD 1- 4-.4 12:2I 26
Determination Method Standard Result Units Charge Code Reruns

3 LA-u-1 i uCi /ML E14157
Sample Size Customer 10

Remak Calculatons Results

T . 1 WHC-SD-WM-DP-062, REV. 0

OUT FOR RERUN
Analyst 1 Analyst -2 A, t- 3 Analyst -4 Analyst -5

.is V rs Hrs Hr, Hrs

Date Tre ,ope ed VaMg

54-6800-061 iR-10,831



WHC-SD-WM-DP-062, REV. 0
TOTAL BETA ANALYSIS - UNDIGESTED SAMPLE

Be lCulation

Det 516 2 -inch
Saiple size : .05

en
mon

J -g q /0 -jq 5 7-o

(CRPC.CLL 2.0)
01-12-1994 at 16:57:49

Beta eff. : .33
Dilution 1

Suple I J1446 hount 3 1

146776
------- - - 13.0 : 4.05801+02 uni/L beta

10

I 62" /W-9a-Y 4-

Y/07



WESTINGHOUSE HANFORD COMPANY

222-S LABORATORY
ANALYICAL ATCH WHC-SD-WM-OP-o62, REV. 0ANALYTICAL BATCH

Lab Segment Serial No- Customer ID:

Analysis: Sample Prep:

Instrument: Procedure/ Rev: -j b

Technologist, Date:

Starting Time: Temperature

Ending Time: Chemist:
a t

Comments:

OUT FOR PERUN

Description Lab 1D Description Lab ID

1 ~ Q iijj3~~11
2 12

3 13

4~ 14

5 15

6 4- 16

7 1

8 18

9 k19

10j 20

Standard Primary Book No. Second Book No. Third Book No. and Final Vol. of
Type and Aliquot Vol. and Aliquot Vol. Aliquot Vol. Standard

A-6000-881 03/92)



WHC-SD-WM-DP-062, REV. 0
TOTAL BETA ANALYSIS - UNDIGESTED SAMPLE

Seral No Sample Point Dare Tithe Issued Priority

J 149-5520 B CHTOLD 1-- 4-94 10:49 26
Determinationl Method. Standa' Result Ur's Charge Code Reruns

T %--101 2 BE0©VEBY E14157 0
Cusomer 10

SSample Seeu 
omr1

nemaris. Cac
4 ons. Resuils

5515 E-CRB

JTDu tI~> RESULT

YD VALE OUT FOR RERUN

alysi - I Analyst - 2 Analyst - 3 Analyst - 4 Analyst -5

Hs sn - HIs His His

Dale I'me Cotr-i d Lab Unit Agr

*(2(Y 4 (1,k9 (
546 -68X-al R 10- S31

Serial No Samp e Pom Dale ine Issued Piority

3 1440.-52 BEOYITCLD - - 4s10 5Vfl
Determinaton Me hod Standard Result Unts Charge Code Reruns

T- 101 14157 0
Sample Ste Customer ID

ELANW{

Remarks Cakculatians Resul s

unU;1NT A......._ -

OUT FOR RERUN

HRE'
ra's - Anralyst- Analysl 3 Ainrlyst - 4 Analyst -5

HrsH,,Mr His His

-- le tne Comr id Lao Unt Mgr / /

75-6800 R 0-83)

1%



WHC-SD-WM-DP-062, REV. 0
TOTAL BETA ANALYSIS - UNDIGESTED SAMPLE

Serial No. Sample Point Dale Time Issued Priority

J 1445.-5720 BECHTOLD 1- 4-94 12: 3 26
Deiermiation Method Standard Result Units Charge Code Reruns

TB LA-EOS-1l1 uCi/ML E14157 0
Sample Size Customer ID

KE83B
flemarks. CaicIliations. Results

COUNT AS uCI/L
USE 13,14,15 uB

OUT FOR RERUN

Anayi st - I Aralyst - 2 Analyst 3 Analyst - A Anayst -5

-4r N'S NrS His Hrs

Dare Trme Comr d Lab Un I Mgr

L - I7 1 I -/6

54-68w-06 :R -a 83t

Serial No Sample Point Date Time Issued Priority

J 14 -5720 -EHTQLD 1- 4-94 12: 3 26
Dererminaion Method. S:aread Pesuit unls Cha,ge Code Reruns

in LA-53-1O1 uCi/ML E14157 C
Sampie S.ze Customer JD

KEEKB
Remarks. Cac cuiations. Pesuits

COUNT AS uCT L
UICE 13,14,15 0-5 ±0

OUT FOR RERUN

Ana lys - 1 Analyst - 2 Analyst 3 Analyst - 4 Analyst -5

Mrs HrS Hrs Hs His

Tinie Comciw Lab Unr Mgr/

54-6800-61 i-R10- 3)



WHC-SD-WM-DP-062, REV. 0
TOTAL BETA ANALYSIS - UNDIGESTED SAMPLE

Serial NO. Sample Point Date Time Issued Priority

J 1445.-5720 BECETOLD 1- 4-94 12: 3 26

ermintIon Method- Standard Result Units Charge Code Reruns

TB LA-508-101 uCi/ML E14157 0

Sample Size 
CustOmer ID

7 KES3B

Remarks. Calculallons. Results

COUNT AS uCI/L
IUSE 13,14,15 OR 16

OUT FOR RERUN

An slyst Aralyst -2

H'S HIs

Analyst - 3 AnalySt - 4 Analyst 5

Hrs H's His

Date T rrie Complt Lao Unil Mgr c
Seral No Sample Point Dale Time scued Priority

J 1446.-5720 BECHTOLD 1-- 4-94 12:26 26
Deie--mrnation MelhOd. Sancard Result Unis Charqe Code Reruns

TB LA-SOS--l1 uCi/ML E14157
ampe Sie Customer 0D

7 KEIS D
Remarks Ca'Culatons. Pes uls

CCUTNT As uCT/L
USE 13,14,15 OB 1R
6 n .

OUT FOR RERUN

Analyst - Analys1t 2 Analyst - 3 Analyst 4 Analyst 5

Hrs His His Hs His

Tie COf' L Unit tAgr

56-8w-061 R-rO.e31

-'Cs



WHC-SD-WM-DP-062, REV. 0
TOTAL BETA ANALYSIS - UNDIGESTED SAMPLE

Serial No Sample Point Dale Time issued Promty

J 144S.-5720 BECRTOLD 1- 4-94 12:26 26
Determinaton Method Standa-d Result Un6s Charge Code Reruns

TB LA-50-10 uCi/YL E14157 0
Sample Size Customer ID

1? KE83D
Remarks Calculations. Results

COUNT AS uCI/L
USE 13 14,15 OR 16

OUT FOR RERUN

Analyst - 1 Arays- 2 Analyst - 3 Analyst - 4 Analyst - 5

H's Hs Hrs Hrs Its

Date Tine Carrplered Lab Uni Mr

54 6800-061 R 10 83)

Serial No Sample Point Date Time Issued Priority

1446. -5720 BECHTOLD 1- 4-94 12:26 26

Determ lnalo r Method. Ste ard Resut U ts Charge Code Reruns

7B LA-508-101 uCi/ML E14157 0
Sample Size Customer ID

KESOD
are ks. CalcualOns Results

COUNT AS uCI/L
135E 1a.14,15 OR 16

OUT FOR RERUN

Analst - Analyst - 2 Analyst - 3 Analyst - 4 Analyst -5

Hrs H's Irs Hrs Hrs

Dale Tni Corplr Lab Unt Mgr

546800.061 R-10-83l



WHC-SD-WM-DP-062, REV. 0

WESTINGHOUSE HANFORD COMPANY

222-S LABORATORY

ANALYTICAL BATCH
Lab Segment Serial No. Customer ID:

Analysis: Sample Prep:
(xi~~ 2-t W<K

Instrument: vi P } - v , j 77-2 L% Procedure/ Rev: A I -> l& v
Technologist: Date:

Starting Time: Temperature L
Ending Time: Chemist:

Comments:

Description Lab ID Description Lab ID
1 j.e ~~y<~~c i( *\~>~ 11

2 7 12

3 -v 13

4 - 14

5 -[15

6 - 16
7 0 17

18

91 19
101 20

Standard Primary Book No. Second Book No. Third Book -No. and Final Vol. of
Type and Aliquot Vol. and Aliquot Vol. Aliquot Vol. Standard

Lrvvk UKQjO >)Ij "

J

A-6000-881 103/92)



WHC-SD-WM-DP-062, REV. 0

METHOD: DATE START:
LA-548-121 A A DECEMBER 20,1993

PREPARED BY DATE COMPLETE
S.L. FITZGERALD DECEMBER 28, 1993

UNITS: ug/mL
SPL NAME SPL ID ANALYTE RESULT #1 RESULT #2 RESULT #3 AVERAGE 2*SD PREC ACCU %REC DET LIM % CT ER

STD 32B51 JI401 CO-60 1 .00+02 992 2.9
CS-137 1.33E+02 101 2.1

BLANK J1402 AM-241 <9.3BE-05 9.36E-05
CO-ac <9.35E-05 9 35E-05
CS-137 <1.22E04 1.22E-04
EU-IS4 <2.84E4 2.4E-04
EU-15 <2.20E-04 2 20E-04

KE650 J1424 AM-241 9.05E-03 8.28E-O3 8.26E-03 853E-03 9.01E-04 1056
CO-ac 3.44E-03 3.44E-03 3.42E-03 3.43E-03 2.31E-05 0.673
CS-137 1.33E01 1.27El 1.28E-01 I.29E-OI 7.57E-03 5.885
EU-154 <3.52E-04 <1.55E-03 I 87E43 NA NA NA
EU-155 9.75E-04 8.85E-04 .06 F-03 -QG24rI -496 - 12

KE64A J1425 AM-241 2.70E-02 2.74E-02 2.72E-02 2.72E-02 4.00E-O4 1.471 1. -l
CO--6 6.30E-03 6.62E-03 6.80E-03 6.57E-03 506E-04 7.705
CS-137 3 21E-01 3.26E-01 3.24E-01 3.24E-01 5.03E-03 1.555
EU-154 4.86E43 5.41 E-03 5.82E-03 5 36E-03 9,63E-04 17.96
EU-155 2.86E-03 3.27E-03 2 25E-03 2.79E-03 1.03E-3 3 75

NARRATIVE: NO SPECIAL PROBLEMS/METHOD VARIATIONS IN THIS BATCH
LIST SPECIFIC PROBLEMSNARIATIONS FOR THIS BATCH:

Standard results are reported Ir ug/L

THE PRECISION FOR EU-154 (J1424) AND EU 155 (J1 425) EXCEED CONTROL
LIMITS. BECAUSE OF THE LOW EU VALUES INVOLVED, HOWEVER THE HIGH PRECISION
IS PROBABLY A RESULT OF COUNTING STATISTICS.
THEREFORE NO RERUN IS REQUESTED

- (~~4

ANALYTICAL BATCH SUMMARY SHEET



WHC-SD-WM-DP-062, REV. 0

GAMMA ENERGY ANALYSIS - UNDIGESTED SAMPLE

Seral NO Sample P. Date Tme Issued P'or,'Iy

- - .X>LJ .2-59o 3: 5 22

re, mr lOO L lu sq es uLt nits C rge Code Reruns

-542-12 FCOVERY E14i7 C

Sample Size C r

\Dw kr9 -'Q k LT

Remarks CalctaI l .. es 4

7C81 L E
STD 

OSC

y 1 A sl - 2 Analyst Aalyst . A Analyst 

Ai
Date Ie C.,omed Lll Mc

- 54-6 -065 I 0-634

s,. No Sample1nD ''me I'r

1422. -563C £ t ' 12-15-33 3: 4 22
ISeca Resu s Cae C ose R s

EA A-4-12 M M E14157
Sample S-zr Customer 0o

BLK
Si-mass CalCulatlOrs Results

LASER PE NT2UT

AraAys! - 2 Analyst -2 AnaiysI -3 Analys -4 Ana'ysr -S

/

Hrs Hr ~ HIS H's

e d L I

"-i -w f5a-68i' !R- -

i! 9!



WHC-SD-WM-DP-062, REV. 0

GAMMA ENERGY ANALYSIS - UNDIGESTED SAMPLE

TO~-TSeral No Sam'p'e Poins Dae Trme Issued PnornW

.- .42.-575( E0-UCLD 12-15-33 1:3: 7 22
Menod Starda d Pcsut U'l s Charg. Code

GEA LA-P 3-121 U<i/NL E14157 C
Sample Ste cuslomre, 10

Pemarks. Calculat.or s sls

LE w PBI-a' "m

44/

asxa

Satp No Sa Poen Dat T sud Pltt

Al.142 -70 BEHCD1- '-Sa

c - 7 l

Dc, ~ ~ P~. erna, ,cr~e Peho ......~fttit C.~eC

.C stoer D

5 73 i o,
I Ca1c Aatlos Neruits '

S W ,41$2L(A YQ 3  .

3.YA&

Analysttomr i

Ar~lys 1Aa us%:1 Arays Aralyst -H Analysi-

Cae s ~ n Cocee V a s ,sKM'

a-' j -/(-rg--f [

i. C, l



WHC-SD-WM-DP-062, REV. 0

GAMMA ENERGY ANALYSIS - UNDIGESTED SAMPLE

Se,.a No Smi on aeTm sud Pirt

4.-573 ~2-169 1i 7

LA-F4-! 5 7C 1~

-- cusl., , 10
sample Se 

CutOeCt'

r, KE6H L

Renales CcaionS ResultS

oeaT AluIl
LA52R-T -3

*47 In
2A3

H "

3'c47

o,- am .mo s~o<:ha e ug Code R~~

G RA -ie4-
sa peS:e custome'r I D

LA P-, I

- - -

*A lysl .7ra Anal ystt-2 AraLS 3Aalyst - Aniaiyyt -S5

1< 0 /cc 3

Hs -115 is lri5

* ( 
> q 6 0

ov, T6~-4 co5-105l3M

-1:



WHC-SD-WM-DP-062, REV. 0

GAMMA ENERGY ANALYSIS - UNDIGESTED SAMPLE

;o6r
Seal No Sample Pon Date Tme issued P.o.ty

S 1425.-573C, EECETCILD 12-16-93 13:17 22
,eertMod* Slandd Res s Cwge code perns

GEA LA-543-121 cCi-L E14157 C
Samp'e Size Customer 10

u\ & KES4A
Penski CaicuIatons. esultt

CC;UNT AS QCI /L
LASER PRINTOUT

2M 
-z

I .
15 -r-,

'all, Ana 2..- Analys-I AnaystS

tils/it 5
tilsI-t

Date T/ e -

s.6800,6 R-o-831

Se.-a O Sa e o ate . ssued o.ly
J1 ±425. -5732 ECHTOLD 12-16-93 13':17 22

Dele'erraiton Metroc $tancars Ieul Unis Charge Code Reruns

GEA .-.-- wC.< 7141t7
Sa nrie so Customer 3

? . > CQ.1 C. C.01 y
Ren-alk Ccalaons Results

CUTAS 0C L--
LASER PPINTQIJT

.n - 2 7Xc 2 1 -/..

,-ee 5 cco e 10-

& 7 3 oMY-

I Ana1s1 -2 Aralyst -3 Analyst- Analyst -5

43Al 4ec L

a-6Bdc-oei RI V 3

1



WHC-SD-WM-DP-062, REV. 0
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

G A M M A S P E C T R U M A N A L Y S I S *

*

* ** * *** * ** * ** ** ** ** * ** * * **** *** ** ** *

CANBERRA SPECTRAN-F V2.06 SOFTWARE

222-S COUNTING ROOM WESTINGHOUSE HANFORD

A N A L Y S I S P A R

20-DEC-93

A M E T E R S

MCA UNIT NUMBER: 2 / ADC UNIT NUMBER: 3.0
DETECTOR NUMBER: 3 / GEOMETRY NUMBER: 41
SPECTRUM SIZE: 4096 CHANNELS
ORDER OF SMOOTHING FUNCTION: 5
NUMBER OF BACKGROUND CHANNELS: 4 ON EACH SIDE OF PEAK
PEAK CONFIDENCE FACTOR: 85.0%
IDENTIFICATION ENERGY WINDOW: +- 1.50 KEV
EtIOR QUOTATION: 1.96 SIGMA UNCERTAINTY

ENVIRONMENTAL BACKGROUND SUBTRACTED
LLD CALCULATION PERFORMED
MEASURED ENERGY DIFFERENCES LISTED
MULTIPLET ANALYSIS PERFORMED

SPECTRAL DATA READ DTRFCTI V FROM MULTICHA
:JALYZED BY:

SAMPLE DESCRIPTION: J1401-5530
-OMETRY DESCRIPTION: 42B47-A 22CC LIQ

SAMPLE SIZE: l.OOOOE-03 LI / CONV
SIANDARD SIZE: 1.0000E+00 EA
AALYSIS LIBRARY FILE: ANL205

COLLECT STARTED ON 20-DEC-93 AT 13:21:03

COLLECT LIVE TIME: 3000. SECONDS
REAL TIME: 3007. SECONDS
DEAD TIME: 0.23 %

NNEL ANALYZER ANL:

ERSION FACTOR: 1.OOOOE-01

DECAYED TO 0. DAYS, 0.0000 HOURS BEFORE THE START OF COLLECT

ENERGY CALIBRATION PERFORMED 20-OCT-93
EFFICIENCY CALIBRATION PERFORMED 23-OCT-92

14: 11: 23
-- i C'



222-S COUNTING ROOM WESTINGHOUSE HANFORD 20-DEC-93

P E A K A N A L Y S I S

PK CENTROID ENERGY FWHM BACKGND NET AREA ERROR
CHANNEL KEV KEV COUNTS COUNTS %

NUCLIDES

IC 1126.51 563.13 1.43 578.

2C 1138.62 569.19 1.43 623.

1209.51 604.62 1.48
1218.44 609.08 1.48

1323.41 661
661

1591.77 795
1604.12 801
2346.41 1172
2665.06 1332
2730.47 1364
2921.70 1460

1460

55
41
70
87
93
23
93
53
58

618.
558.

1.57 518.

.70

.70

.01

.04

.99

.07

396.
347.
389.
111.
26.
26.

533. 17.1 CS-134,
EU-152

887. 13.7 CS-134,
BI-207

5779. 3.4 CS-134
110. 38.0 BI-214A,

RU-103
9848. 2.1 CS-137

81.
4271.

442.
5320.
4721.

125.
555.

611.

28.8
4.0

14.5
2.9
2.9

22.3
8.9
5.5

CS-134
CS-134
CO-60
CO-60
CS- 134
K-40

ERROR QUOTATION AT 1.96 SIGMA
PEAK CONFIDENCE LEVEL AT 85.0%

ILTIPLET ANALYSIS CONVERGED NORMALLY
B3 IVIRONMENTAL BACKGROUND PEAK

[ A CKG POU rl 0
BACKGROUND
BACKGROUND
[ACKGROUND

SUBTRACTIOt PERFORMED USING FILE BKO013
DESCRIPTION: BKG
COLLECT STARTED ON 15-JAN-90 AT 11:00:00
LIVE TIME: 7000. SECONDS

WHC-SD-WM-DP-062, REV. 0
14: 11: 23

117



222-S COUNTING ROOM WESTINGHOUSE HANFORD

J1401-5530
LECTED ON 20-DEC-93 AT 13:21:03
TO 0. DAYS, 0.0000 HOURS BEFORE THE START OF COLLECT.

R A D I 0 N U C L I D E

ACTIVITY CONCENTRATION

MEASURED ERROR

A N A L Y S I S

IN uCi/LI
DECAY

CORRECTED ERROR

R E P 0 R T

ENERGY COMPARISON
(KEV)

EXPECT DIFF

LLD<8.23E-01
LLD<5.43E-01
LLD<1.19E+00
LLD<3.21E+00
LLD<6.67E+00
LLD<6.45E+00

1.00E+02

LLD<6.32E+00
6.71E+01

I
LLD<2
LLD<2
LLD<2
LLD<l
LLD<2
LLD<9
LLD<l
LLD<S
LLD<l
LLD<,7
LLD<c7
LLD<9
LLD<2
LLD<l

.33E+02

.79E+00

.22E+00

.05E+00

.66E+00

.38E+00

.03E-01

.49E+01

.44E-01

.06E+00

.83E-01
53E-01
16E-01
57E+00
.1 5E+00

LLD<6.20E+03
LLD<1.97E+05
LLD<l.24E+01
LLD<c.22E+01
LLD<8.58E-01
LLD<9.03E-01
LLDcl.61E+-QI
LLD<2.77E+00
LLD<2.77E+00
LLD<8.50E-01
LLD<1.23E+00
LLD<8.56E-01
LLD<2.75E+01
LLD<1.08E+00
LLD<8.13E-01
LLD<5.86E-01
LLD<2.54E+00
LLD<1.58E+00

+-3.11E+O

+-2.79E+0

+-3. 13E+O

LLD<8.
LLD<5.
LLD<l.
LLD<3.
LLD<6.
LLD<6.

1.

23E-0 
43E-01
19E+00
21E+00
67E+00
45E+00
00E+02

LLD<6.32E+00
0 6.7E+01

0 1.33E+02
LLD<2.79E+00
LLD<2.22E+00
LLD<2.05E+00
LLD<1.66E+00
LLD<2.38E+00
LLD<9.03E-01.
LLD<1.49E+01
LLD<5.44E-01.
LLD<I.06E+00
LLD<7.88E-01
LLD<7.53E-01
LLD<9.16E-01
LLD<2.57E+00
LLD<1. 1E+00
LLD<6.20E+03
LLD<I.97E+05
LLD<1.24E+01
LLD<1.22E+01
LLD<8.58E-01
LLD<9.03E-01
LLD<1.61E+01
LLD<2. 77E+00
LLD<2.77E+OC
LLD <8.50E-01
LLD<1.23E+00
LLD<8.56E-01
LLD<2.75E+01
LLD<1.08E+00
LLD<8.13E-01
LLD<5.86E-01
LLD<2.54E+00
LLD<1.58E+00

+-3. 11E+00

+-2.79E+00

+-3. 13E+00

3.00E+02 ±-5.22E+00 3.0E+02 +-5.22E+00

193

SAMPLE:
DATA COL
DECAYED

20-DEC-93

WHC-SD-WM-DP-062, REV. 0

NUCL IDE

14: 11:23

-0.27
-0.30

-0
-0
-0

14
08
10

AM - 241
AM- 2 43
BA-133
BA- 140
BI-212
CEPR144
CO-60

c 137
EU-152
EJ-154
EC- 154H
E - 155
FE-59
1-131
5-40
LA-140
MM -54
NA-22
M-94

NP-237
PB-212
PU-239
PU-241
RA -224
RA- 226
RU-103
Ru9103
RUH 106
£2-125
S-125A

SE75

SN- 113
SR-8S
TH-228
T1-208
u-235

J- SB3
-88

IN-65
7R95

0

59.54
74.67

356.02
537.27
727.20
133.51

1332.50
1173.24
320.09
795.84
604.70
661 .65

1408.01
1274.45
1274.80

105.31
1099.25
364.48

1460.75
1596.20
834.83

1274.55
702.63
765.78
86.50

239.00
129.30
148.57
240.99
186.10
497.08
497.08
621.80
427.89
427.89
264.66
391 .67
513.99
84.37

583.20
185.71

1836.06
1115.55
756.73



STANDARD DEVIATION = 0.10

EBAP = ***** MEV/DISINTEGRATION
MA: PERMISSABLE ACTIVITY = 1.42E-09 UC/LI
TOTAL MEASURED ACTIVITY = 3.OOE+02 (+-5.22E+00) UC/LI

TECH. SPEC. = *

ERROR QUOTATION AT 1.96 SIGMA
LLD CONFIDENCE LEVEL AT 85.0%

PEAKS NOT USED IN ANALYSIS

CENTROID ENERGY NET AREA ERROR
CHANNEL KEV COUNTS %

1126.
1138.
1604.
2730.

51
62
12
47

563.13
569.19
801.87

1364.93

533.
887.
442.
125.

17
13
14
22

GAMMAS/SEC

.1

.7

.5

.3

2.
3.
2.
1.

OIE+01
38E+01
21E+01
O0E+01

PEAKS ELIMINATED BY BACKGROUND SUBTRACTION

CENTROID ENERGY NET
CHANNEL KEV COL

1 ,..44 609.08
2921.70 1460.53

ERROR GAMMAS/SEC

110. 38.0 4.43E+00
555. 8.9 4.73E+01

WHC-SD-WM-DP-062, REV. 0

-1"'



WHC-SO-WM-OP-062, REV. 0

G AMMA S P E C T R UM ANA L Y S IS *

CANBERRA SPECTRAN-F V2.06 SOFTWARE

222-S COUNTING ROOM WESTINGHOUSE HANFORD

A N A L Y S I S P A R

MCA UNIT NUMBER: 2 / ADC UNIT N
DETECTOR NUMBER: 3 / GEOMETRY N
SPECTRUM SIZE: 4096 CHANNELS
ORDER OF SMOOTHING FUNCTION: 5
NUMBER OF BACKGROUND CHANNELS: 4 ON EACH
PEAK CONFIDENCE FACTOR: 85.0%
IDENTIFICATION ENERGY WINDOW: +- 1.50 KEV
ERROR QUOTATION: 1.96 SIGMA UNCERTAINTY

20-DEC-93 15:28:13

A M E T E R S

UMBER: 3.0
UMBER: 41

SIDE OF PEAK

ENVIRONMENTAL BACKGROUND SUBTRACTED
LLD CALCULATION PERFORMED
MEASURED ENERGY DIFFERENCES LISTED
NULTIPLET ANALYSIS PERFORMED

SPECTRAL DATA READ DIRECTLY FROM MULTICHANNEL ANALYZER ANi:
ANALYZED BY:

SAMPLE DESCRIPTION: J1402-5630
GEOMETRY DESCRIPTION: 42B47-A
SAMPLE SIZE: 1.OOOOE-03 LI
STANDARD SIZE: 1.OOOE+0O EA
ANALYSIS LIBRARY FILE: ANL205

22CC LIQ
/ CONVERSION FACTOR: 5.OOE-01

Ut.EL[ STARTED ON 20-DEC-93 AT 14:37:58

LULLECT LIVE
REAL
DEAD

DECAYED TO

TIME:
T IME:
TIMF:

3000. SECONDS
3002. SECONDS
0.07 %

0. DAYS, 0.0000 HOURS BEFORE THE START OF COLLECT

ENERGY CALIBRATION PERFORMED 20-OCT-93
EFFICIENCY CALIBRATION PERFORMED 23-OCT-92



222-S COUNTING ROOM WESTINGHOUSE HANFORD

P E A K A N A L Y S I S

PK CENTROID ENERGY FWHM BACKGND NET AREA ERROR
CHANNEL KEV KEV COUNTS COUNTS %

1021.60 510.69
510.92

1218.50 609.11
609.19

1822.53 911.05
910.98

2921.56 1460.46
1460.58

1.67

1.82

1.43

2.12

154.

89.

63.

28.

WHO-SD-WM-DP-062, REV. 0

NUCLIDES

92. 44.5 RN-222,I-133,
134. 19.6 TL-208,NA-22,

ZN-65,RH-106
147. 24.8 BI-214A,

122. 21.0 RU-103
61. 48.7 AC-228A

84.
523.

611.

23.3
9.2

5.5
K-40

ERROR QUOTATION AT 1.96 SIGMA
PEAK CONFIDENCE LEVEL AT 85.0%

B - ENVIRONMENTAL BACKGROUND PEAK

BACKGROUND SUBTRACTION PERFORMED
BACKGROUND DESCRIPTION: BKG

USING FILE 8K0013

BACKGROUND COLLECT STARTED ON 15-JAN-90 AT 11:00:00
3ACY(ROUND LIVE TIME: 7000. SECONDS

2
2B
3
38
4
4B

20-DEC-93 15:28:13



222-S COUNTING ROOM WESTINGHOUSE HANFORD

SAMPLE: J1402-5630
DATA COLLECTED ON 20-DEC-93 AT 14:37:58
DECAYED TO 0. DAYS, 0.0000 HOURS BEFORE THE START OF COLLECT.

R A D I 0 N U C L I D E A N A L Y S I S R E P 0 R T

ACTIVITY CONCENTRATION IN uCi/LI
DECAY

MEASURED ERROR CORRECTED ERROR

AM-241
AM-243
BA-133
BA - 140
BE-212
CEPR144
CC-60
CR-51
CS- 134
S - 137

EU-152
EU- 154
EU- 154H
EU-155

1-131
K -40
LA- 140
MN- c4
NA - 22
NB-94

SB -95
NP -237
-B - 212
CU-239
PU-241
RA- 2 24
PA- 226
RU - 103
RU103
RURH 106
S B 125

12- 1241ASB-125A
SE-75
SN - 113
SR-85
TH-228
1L-208
U - 235
1-33
ZN- 5
ZR-95

ENERGY COMPARISON
(KEV)

EXPECT DIFF

LLD<9
LLD<7
LLD<1
LLD<2
LLD<6
LLD<8
LLD<9
LLD<5
ILD<9
LLD<l
LLD<4
LLD<2
LLD<2
LLD<2
LLD<l
LLD<7
LLD<2
LLD<9
LLD<7
LCD< 1
LLD<7
L LD<8
LLD<3
LLD<l
LLD<7
LLD<2
LLD<l
LLD< 1
LLD<6
LLD<7
LLD<l
LL D<2
LLD<2
LLD<8
LLD<9
LLD<9
LLD<3
LLD<l
LLD<8
LLD<6
LLD<2
LLD<l

0.DOE-01 +-0.OOE-01

ERROR QUOTATION AT 1.96 SIGMA
LD CONFIDENCE LEVEL AT 85.0%

0.00F-Ol +-0.00E-01

2fN>

20-DEC-93 15:28:13
WHC-SD-WM-DP-062, REV. 0

UCLIDE

.38E-02

.53E-02

.09E-01

.60E-01
.15E-0 1
.29E-01
.35E-02
.89E-01
.49E-02
.22E-01
.83E-01
.84E-01
.52E-O1
.20E-01
.54E-01
72E-02
89E+00
14F-02

.SIE-02

.0IE-01
.33E-02

.74E-02

.25E-01

.20E-01

.82E+02
51E+04
45E+00

.34E+00

.65E-02

.00E-02
42E+00
.OOE-01
OOE-01

.49E-02

.93E-02
03E-02
47E+OO
14E-O1

.96E-02

.71E-02

.74E-01

.23E-01

LLD<9.38E-02
LLD<7.53E-02
LLD<1.09E-01
LLD<2.60E-01
LLD<6.15E-01
LLD<8.29E-01
LLD<9.35E-02
LLD<5.89E-01
LLD<9.49E-02
LLD<1.22E-01
LLD<4.83E-01
LLD<2.84E-01
LLD<2.52E-01
LLD<2.20E-01
LLD<1.54E-01
LLD<7.72E-02
LLD<2.89E+00
LLD<9.14E-02
LLD<7.51E-02
LLD<1.O1E-01
LLD<7.33E-02
LLD<8.74E-02
LLD<3.25E-01
LLD<1.20E-01
LLD<7.82E+02
LLD<2.51E+04
LLD<l.45E+00
LLD<1.34E+00
LLD<6.65E-02
LLD<7.OOE-02
LLD<1.42E+00
LLD<2.0E-01
LLD<2.OOE-01
LLD<8.49E-02
LLD<9.93E-02
LLD<9.03E-02
LLD<3.47E+00
LLD<1.14E-01
LLD<8.96E-02
LLD<6.71E-02
LLD<2.74E-01
LLD<1.23E-01

59.54
74.67

356.02
537.27
727.20
133.51

1332.50
320.09
795.84
661.65

1408.01
1274.45
1274.80
105.31

1099.25
364.48

1460.75
1596.20
834.83

1274.55
702.63
765.78
86.50

239.00
129.30
148.57
240.99
186.10
497.08
497.08
621.80
427.89
427.89
264.66
391.67
513.99
84.37

583.20
185.71

1836.06
1115.55
756.73

TOTAl



WHC-SD-WM-DP-062, REV. 0

ALL .ETECTED PEAKS WERE USED IN THE ANALYSIS

PEAKS ELIMINATED BY BACKGROUND SUBTRACTION

CENTROID ENERGY NET AREA
CHANNEL KEV COUNTS

1021.60
1218.50
1822.53
2921.56

510
609
911

1460

.69

.11

.05

.46

92
147
61

523

ERROR GAMMAS/SEC

44.5
24.8
48.7

9.2

3. 23E+00
5.92E+00
3 .38E+00
4.46E+O1

201,



511 7 1 - - I " )

I . I , K * * k * * * * * * k * * * k * * * * * * * * *

G A M M A S P E C T R U M A N A L Y S I S
*

*

*
I < K K Ik * k * * * * * * * * * * * * * * * * * * * * * * * * *

CAMBERRA SPECTRAN-F V2.06 SOFTWARE

222-S COUNTING ROOM WESTINGHOUSE HANFORD

A N A L Y S I S P A R

20-DEC-93 16:45:11

A M E T E R S

UNi T NUMPER: 2 / ADC UNIT N
F EGfR NUMBER: 3 / GEOMETRY N

MF0 SIZE: 4096 CHANNELS
(n WMOHING FUNCTION: 5

K1 F LACKGROUND CHANNELS: 4 ON EACH
IK NFILENCE FACTOR: 85.0%

UDNTIlICATION ENERGY WINDOW: +- 1.50 KEV
CEPPR UUOTATION: 1.96 SIGMA UNCERTAINTY

UMBER: 3.0
UMBER: 41

SIDE OF PEAK

RONMENTAL BACKGROUND SUBTRACTED
C! ULATION PERFORMED

UPD ERGY DIFFERENCES LISTED
ISIS PERFORMED

!PAL QAiA !EAD DIRECTLY FROM MULTICHANNEL ANALYZER ANl:
- : : I z ' !l ' : 1) I

14F DESCRIP1ION: J-1424-5730
CMEIRY DESCRIPTION: 42847-A
0LE SI/E: 1.0000E-03 LI
K 1A9RJD SIZE: I.OOOOE+00 EA

S BRARY FILE: ANL205

22CC LIQ
/ CONVERSION FACTOR: 5.OOO0E-O1

k 20-0' 93 AT 15:54:49

NE:L

I~ W

O00. SECONDS
2009. SFCONDS

'9.30 1'

0 0. DAYS, 0.0000 HOURS BEFORE THE START OF COLLECT

Y ALIBRATION PERFORMED 20-OCT-93
NCY CALIBRATION PERFORMED 23-OCT-92

WHC-SD-WM-DP-062, REV. 0



222-S COUNTING ROOM WESTINGHOUSE HANFORD

P E A K A N A L Y S I S

PK CENTROID ENERGY FWHM BACKGND NET AREA ERROR
CHANNEL KEV KEV COUNTS COUNTS %

t 97.61 48.84 1.28
2 119.05 59.56 0.96

3 173.15 86.60 1.13

2620.
2215.

1844.

4 210.54 105.29 1.23 2127.

5 246.21 123.12 1.10 1898.

1323.40 661.55
661.41

1446.63 723.15

1.60 705

1.54 157

2 2346.63 1173.05 1.96
S 2548.59 1274.01 2.60

2665.10 1332.25
2921.54 1460.45

1460.58

1.88
2.15

4

96.
68.

45.
40.

276. 52.7 U-234
5167. 3.7 AM-241,U-237,

EU-155
662. 19.0 CS-136,

EU-155,
EU-155A,
PB-214X,
TL-208X,
CD-109

334. 39.7 EU-155,
EU-155B,
NP-239

1112. 12.0 EU-152,CO-57,
EU-154A

8962. 0.9 CS-137
81.
137.

966.
135.

811.
571.

611.

28.8
32.2 SB-124,I-131,

AG- 108,
EU- 1540,
ZR-95

7.1 CO-60
26.4 EU-154,

EU- 154H,
NA-22

7.4 CO-60
9.0 K-40
5.5

w QlunrATWNI 4100
Af 1.96 SIGMA
f VEL AT 85.0%

NV!RONMENTAL BACKGROUND PEAK

(KnKGROUND
ACKGROUND

BACKGROUND
ACKGROUND

SUBtRACTION PERFORMED
DESCRIPTION: BKG
COLLECT STARTED ON 15
LIVE TIME: 7000. S

USING FILE BKO013

-JAN-90
ECONDS

AT 11:00:00

WHC-SD-WM-DP-062, REV. 0

NUCLIDES

lB

20-DEC-93 16: 45: 11



222-S COUNTING ROOM WESTINGHOUSE HANFORD

LAMPLE: J-1424-5730
ILATA COLLECTED ON 20-DEC-93 AT 15:54:49
DECAYED TO 0. DAYS, 0.0000 HOURS BEFORE THE START

WHC-SD-WM-DP-062, REV. 0
OF COLLECT.

R A D IO N U C L I D E A N A L Y S I S R E P 0 R T

ACTIVITY CONCENTRATION IN uCi/LI

MEASURED ERROR
DECAY

CORRECTED ERROR

ENERGY COMPARISON
(KEV)

EXPECT DIFF

LLD<
LLD<
LL [Vt
SLD<

LLD<

. 05E+00

.29E-01

.89E--01

.35E-01
.24E+00
.SSE+00
.44E 00

+-3.41E-01

+-2.57E-01

I 0r LLD<1.56E+00
S-134 LLD<1.31E-01
'S-137 1.33E+02 +-1.80E+00
LU-152 LLD<5.91E-01
U -154 LLD<3.52E-01

5 9.75E-01 +-3.88E-01

LLD<
LLD<
LLD<
LLD<
LLD<

9.
1.
2.
7.
1.
1.
3.

05E+00
29E-01
89E-01
35E-01
24E+00
55E+010
44E+ 00

LLD<1.56E+00
LLD<1.31E-01

1.33E+02
LLD<5.91E-01
LLD<3.52E-01

9.75E-01

+-3.41E-01

+-2.57E-01

+-1 .80E+00

+-3.88E-01
86.54 0.06

>E-59 LLD<2.51E-01 LLD<2.51E-01 1099.25
-131 LLD<2.24E-01 LLD<2.24E-01 364.48

K-40 LLD<2.99E+00 LLD<2.99E+00 1460.75
A4-140 LLD<8.GSE-02 LLD<8.65E-02 1596.20

i-54 LLD<i.IIE-O1 LLD<1.l1E-O 834.83

NB-94 LLD<9.74E-02 LLD<9.74E-02 702.63
LB [5 LLD 1.06E-01 LLD<l.06E-OL 765.78

S2.73 01 LLD<2.73E-O1 239.00
I ! 1I .47F 10 LLD<I.47E+03 129.30

[- 1 1 4.62E-04 LLD<4 . 63E+04 148.57
-22 Ll A<3.0EtO0 LLD<3.OIE+00 240.99

L2 1 3.03E0 LLD<3.03E+00 186.10
,-107 Ll[<2.15E-01 LLD<2.15E-01 497.08

vJ 1 LI.D<2.20E-01 LLD<2.26E-O. 497.08
,I)U[[ CV, LLD<3.00E+00 LLD<3.0OE+00 621.80

B- 12 LLD<7.78E-0I LLD<7.78E-0 427.89
iB-12;A LLD<7.78E-01 LLD<7.78E-01 427.89
S-75 LID<2.06E-01 LLD<2.06E-01 264.66

N- 113 [1D<3.12E-01 LLD<3.12E-01 391.67
-'LL<2.05E-01 LLD<2.O5E-01 513.99

L23 7.53E100 LLD<7.53E+00 84.37
i0 L <.94E-01 LLD<1.94E-01 583.20

I5 L D<2.03E-01 LLD<2.03E-01 185.71
-D< .1E-02 LLD<6.71E-02 1836.06

'- 3.231-01 LLD<3.23E-01 1115.55
L <L.90E-1 LLD<I.90E-01 756.73

1.52E+02 +-2.04E+00

N UCLI E:

PM-241
,7'l243

140
k! -21
CEPP144
1 -60

0.02

-0.25
-0.19

-0.10

59.54
74.67

356.02
537.27
727.20
133.51

1332.50
1173.24
320.09
795.84
661.65

1408.01
1274.45

105.31
0.79
0.01

a 2: S /t/'~4/9 t

Q~'i

p2-I I i

20-DEC-93 16:45:11

-

ls'S'E '-! D

1.52'E+02 +-2.04E+00



STANDARD DEVIATION = 0.30

EAR =***k* MlEV/DISINTEGRATION
MM''"UM PERMISSABLE ACTIVITY = 7.77E-09
IL NEASURED ACTIVITY = 1.50E+02 (+-I

I ECk. SPEC. = ***** (+-****

RR0llR UITAT ION AT 1.96 SIGMA
DEll:E LEVEL AT 85.0%

PEAKS NOT USED IN ANALYSIS

UC/LI
.99E+00) UC/LI WHC-SD-WM-DP-062, REV. 0

ENTROID ENERGY NET AREA ERROR
CHANNEL KEV COUNTS %

48.34
123.12t315

276. 52.
1112. 12.

1 7. 32.

GAMMAS/SEC

3.34E+00
1 .36E+01
6.31E+00

PEAS Ll ININATED DY BACKGROUND SUBTRACTION

IEN lII ENERGY NET
!WAFINEL KEV COU

1. 14 1460.45

AREA ERROR GAMMAS/SEC
NTS

571. 9.0 4.87E+01

7.61
746.21

207?



/ // 01')Ic> I
12/- /'-

* A * k * k k

S P E C T R U M A N A L Y S I S *

*

* 4 4 * * * * * * * * * * * * * * * * * * * * * * * * * * *

CANBERRA SPECTRAN-F V2.06 SOFTWARE

222-S COUNTING ROOM WESTINGHOUSE HANFORD

A N A L Y S I S P A R A M E T E R S

112 ",UIT NUMBER: 2 ADC UNIT N
5 1[R NUMBER: 3 / GEOMETRY N
SPTRJM SIZE: 4096 CHANNELS
LUkr? JF SMOOTHING FUNCTION: 5
'U''OF BACKGROUND CHANNELS: 4 ON EACH

AK CONFIDEPJCE FACTOR: 85.0%
DENTIrICATION ENERGY WINDOW: +- 1.50 KEV
R! OR QUOTATION: 1.96 SIGMA UNCERTAINTY

UMBER: 3.0
UMBER: 41

SIDE OF PEAK

RlVNFNTAL BACKGROUND SUBTRACTED
SCUTLA ION PERFORMED

Pi 1 CrkQ'Y DIFFERENCES LISTED
i I [ dALYS IS PERFORMED

[rL DATA READ DIRECTLY FROM MULTICHANNEL ANALYZER ANI:
L/ ){ BY: MB

PLE DESCRIPTION: J 1424-5730
DESCRIP

IZE1: I
SIZE:
I BRARY

TI
.0
.0
F

ON: 42B47-A
OOOE-03 LI
OOOE+00 EA
ItE : ANl205

22CC LIQ
/ CONVERSION FACTOR: 5.OODE-01

I ,N 2D-CC-93 AT 16:57:16

L0VE

! ( O

I ME:
[I ME:
V [ME:

3000. SECONDS
3008. SECONDS
0.27 %

0. DAYS, 0.0000 HOURS BEFORE THE START OF COLLECT

<COGY CALIBRATION PERFORMED 20-OCT-93
K(Y CALIBRATION PERFORMED 23-OCT-92

')fl C

G A M M A

20-DEC-93

WHC-SD-WM-DP-062, REV. 0
17:47:37

PE S
RD 0



222-S COUNTING ROOM WESTINGHOUSE HANFORD 20-DEC-9

P E A K A N A L Y S I S

PK (JENTROID ENERGY FWHM BACKGND NET AREA ERROR
(IIANNEL KEV KEV COUNTS COUNTS %

IC 119.06 59.56 0.99

2 173.27 86.66 0.98

2070.

1815.

'210.51 105.28 1.46 2126.

- 245.18 123.11 0.99 1908.

1323.53 661.
661.

1446.68 723.

62
41
12

1.62 697

1.70 187

7 2054.75 1004.64 1.95

2346.77 1173.11 2.02
2548.31 1274.12 2.07

2
2

2665.36 1332.38
2922.23 1460.30

1460.58
1764.78

37 )

4

130.

130.
53.

48.
26.

14.

.11
.10

? .06

4730. 3.8 AM-241,U-237,
EU- 155

599. 20.7 CS-136,
EU-155,
EU- 155A,
PB-214X,
TL-208X,
CD-109

303. 43.7 EU-155,
EU-1558,
NP-239

1039. 12.8 EU-152,CO-57,
EU-154A

6548. 0.9 CS-137
81.

80.
28.8

56.1 SB-124,1-131,
AG- 108,
EU- 154D,
ZR-95

88. 46.1 EU-154G,
EU-152

847. 8.0 CO-60
136. 24.5 EU-154,

EU-154H,
NA-22

810. 7.5 CO-60
545. 9.0 K-40

5.5
37.8

25.0
BI-214C

611.
52.

47.

: L i I 1 ( I
UIL 1lN[

A! 1.96 SIGMA
LEVEL AT 35.0%

MUJ [PLET ANALYSIS CONVERGED NORMALLY
EN1RONMENTAL BACKGROUND PEAK

KACGiGilUND

LA?> GD D

SUPTRACTION PERFORMED
DESCRIPTION: BKG
f.KLLECT STARTED ON 15

USING FILE 8K0013

-JAN-90 AT 11:00:00
7000. SECONDS

3 17:47:37

WHC-SD-WM-DP-062, REV. 0
NUCLIDES

5

C

', L ) I VE T IME:



22-S COUNTING ROOM WESTINGHOUSE HANFORD

J 1424-5730
LECTED ON 20-DEC-93 AT 16:57:16
TO 0. DAYS, 0.0000 HOURS BEFORE THE START

WHC-SD-WM-DP-0 62, REV. 0
OF COLLECT.

A N A L Y S I S

ACTIVITY CONCENTRATION IN
DECAY

MEASURED ERROR

3. 28E+00
[LD<1.24E-01
LL<2.89E-0 1
LLD<7.54E-01
LLD<I.19E+00
LLD<1.53E+00

3.44E+00

LLD<l
LLD< 

LLD<5

.56E+00

.23E-01

.27E+02

.91E-01

+ -3. 27E -01

+-2.59E-01

+-1 .73E+00

CORRECTED

8. 28E+00
LLD<1.24E-01
LLD<2.89E-01
LLD<7.54E-01
LLD<l.19E+00
LLD<1.53E+0o

3. 44E+00

LLD<1
LLD<l

I
LLD<5

.56E+00

.23E-01

.27E+02

.91F-01

R E P 0 R T

Ci/LI

ERROR

+-3.27E-01

+-2.59E-01

+-1 . 73E+00

ENERGY COMPARISON
(KEV)

EXPECT DIFF

59.54
74.67

356.02
537.27
727.20
133.51

1332.50
1173.24
320.09
795.84
661.65

1408.01

0.03

-0.12
-0.12

-0.03

5F±00 I- 1 01. 15EO .1 01 121.5 3
123.07 0.04

1004.76 -0.12

U5 3.35E-01 +-3.86E-01 8.85E-01 +-3.86E-01 105.31 -0.03
86.54 0.12

!5) LLD<2.68E-01 LLD<2.68E-01
1 'LID<2.19E-01 LLD<2.19E-01

10 LLD<2.92E+00 LLD<2.92E+00
" -;40 LLD<1.OOE-01 LLD<1.OOE-01
NN-54 LLD<1.09E-01 LLD<1.09E-01

LLD<9.40E-02
-O LD6..12E-21-

3,E-01 LLD<2.66E-Ol
3 LLD<1.45E+03 LLD<l.45E+03

U 4-; LLD<4.57E+04 LLD<4.57E+04
<-224 LLD<2.99E+00 LLD<2.99E+00
1A-226 LLD<2.97E+00 LLD<2.97E+00
:UIJ-103 LLD<2.12E-01 LLD<2.12E-01

I103 LD<2.23E-01 LLD<2.23E-01
LJR! 1106 LLD<2.96E+00 LLD<2.96E+00
113-125 LLD<7.45E-01 LLD<7.45E-01

i?5. LLD<.45E-01 LLD<7.45E-01
- . F -0l 1 LLD<2.0C E-01
- . 7E-01 LLD<3.07E-01

5 E . E-01 LLD<1.95E-01
1! LLD 34E+00 LLD<7.34E+00
*}8* ''- 1.5E-DI LLD<1.S5E-01

5 D< I .99E-01 LLD<l.99E-01
ID< .,5E-02 LLD<7.65E-02
D 3 .20E-01 LLD<3.20E-Ol
<.76E-Cl LLD<I.76E-01

/

/ 272.71313r-/ % -

1099.25
364.48

1460.75
1596.20
834.83

1 .35F 01 i2-74 .5 0.3 6t1z, 2f2-t-A
702 .63
765.78

239.00
129.30
148.57
240.99
186.10
497.08
497.08
621.80
427.89
427.89
264.66
391.67
513.99
84.37

583.20
185.71

1836.06
1115.55
756.73

AJ1 PLL :
[ATA COL
JECAYED

R A D I 0 N U C L

JUCLIDE

I D E

20-DEC-93 17 :47:3 7



1.46E+02 +-2.OCE+CO

STANDARD DEVIATION = 0.24

SME 1 V/DISINTEGRATION
HAX!M'JM PLRMISSABLE ACTIVITY = 7.52E-09
FGAi\[. MEASURED ACTIVITY = 1.44E+02 (+-I
. 'Iyji. SPEC. = k***** (+****)

UC/LI
.96E+00) UC/LI WHC-SD-WM-DP-062, REV. 0

OQUOTATION AT 1.96 SIGMA
VHD oNFIDENCE LEVEL AT 85.0%

PEAKS NOT USEE

1 ENERGY NET A
I A: I L KEV COUN\

12.1 0

IN ANALYSIS

REA ERROR GAMMAS/SEC
ITS %

S0. 56.1 3.6SE+00

K ELIMINATED BY BACKGROUND SUBTRACTION

): EERGY NET AREA
N ( [V COUNTS

ERROR GAMMAS/SEC
01

545. 9.0 4.64Ei-+1
52. 37.8 5.15E.+00

,3 14(0.80
1764 .78

1.46E+02 +-2.OOE+00



?I 6 zc~~

k ,2

G A M M A S P E C T R U M A N A L Y S I S

k * * * * * * -k * * * * * * * * * * * * * * * * * * * * * * * * * * * *

nANBEPRA SPECTRAN-F V2.06 SOFTWARE

222-S ccUNTING ROOM WESTINGHOUSE HANFORD

A N A L Y S I S

[CA UNIT
DEFTECTOR
SPECTRUN
ORDER OF
NUMBER OF
"EAK CONF
7 [Fi n
&TJ 0u

20-DEC-93
WHC-SD-WM-DP-062, REV. 0

19:06:10

P A R A M E T E R S

NUMBER: 2 / ADC UNIT N
NUMBER: 3 / GEOMETRY N
SIZE: 4096 CHANNELS
SMOOTHING FUNCTION: 5
BACKGROUND CHANNELS: 4 ON EACH
IDENCE FACTOR: 85.0%
[MION ENERGY WINDOW: +- 1.50 KEV
ATION: 1.96 SIGMA UNCERTAINTY

UMBER:
UMBER:

3.0
41

SIDE OF PEAK

LVIlRNMENIAL BACKGROUND SUBTRACTED
LLD CALCULATION PERFORMED
MEASURED ENERGY DIFFERENCES LISTED
!ULTIPLET ANALYSIS PERFORMED

SPEkFRAL DATA READ DIRECTLY FROM MULTICHANNEL
ANALYZED BY: DM

ANALYZER ANI:

,ANPLE LFSCRIPTION: J-1424-5730 TRIP.
mLLiY CRPTInfN: 42B47-A 22CC LII)

1toEil 03 LI / CON
: 1.0000+00 E/A

RARY FILL: ANL205

TARED ON 20 DEC-93 AT 13:15:49

VERSION FACTOR: 5.0000E-01

>LLL [T LIVE
REAL
DEAD

TIME:
TIME:
TIME:

3000. SECONDS
3008. SECONDS

0.27 %

IF T 0. DAYS, 0.0000 HOURS BEFORE THE START OF COLLECT

1N PERFORMED 20-OCT-93
N /LISRAFION PERFORMED 23-OCT-92

'~~'4 *~)



222-S COUL'rNG ROOM WESTINGHOUSE HANFORD 20-DEC-93 19:06:10

P E AK A NA LY SI S
WHC-SD-WM-DP-062, REV. 0

PK CENTPOID ENERGY FWHM BACKGND NET AREA ERROR NUCLIDES
CHANNEL KEV KEV COUNTS COUNTS %

>9.09 59.58 0.97

173.! 86.58 1.22

2099.

170).

210.69 105.36 1.32 2060.

4 246.08 123.05 1.01 1875.

61. 61
41
33

1.65 685

1.80

4

139

7 2009.20 1004.37 1.05 140

2346.49 1172.98 1.99
2549.17 1274.30 1.91

35; 2.03
72

116.
49.

50.
2,.

4714. 3.9 AM-241,U-237,
EU- 155

558. 21.9 CS-136,
EU- 155,
EU-155A,
PB-214X,
TL-208X,
CD-109

359. 36.5 EU-155,
EU-155B,
NP-239

1109. 12.0 EU-152,CO-57,
EU-154A

6348. 0.9 CS-137
81. 28.8
120. 34.6 SB-124,I-131,

AG-108,
EU-154D,
ZR-95

48. 82.1 EU-154G,
EU-152

829. 8.0 CO-60
163. 20.7 EU-154,

EU-154H,
NA -22

806. 7.5 CO-60
553. 9.1 K-40

611. 5.5

I P COP (IUUOTA ION AT 1.96 SIGMA
LA> CONFI PENCE LEVEL AT 85.0%

- VIPONMENTAL BACKGROUND PEAK

U <U!TRACTION PERFORMED USING
P [ i1X ~t 1G

( 16!3LE 1 START
1 G IO N ! IVE TIKE:

ID ON 15-JAN-90 AT
7000. SECONDS

FILE BKO013

11:00:00

2)

212



222-S COUNTING ROOM WESTINGHOUSE HANFORD

J-1424-5730 TRIP.
LECTED ON 20-DEC-93 AT 18:15:49
io 0. DAYS, 0.0000 HOURS BEFORE THE START

WHC-SD-WM-DP-0 62, REV. 0
OF COLLECT.

C A ED 1 0 N U C L I D E A N A L Y S I S R E P 0 R T

ACTIVITY CONCENTRATION IN

MEASURED ERROR

+-3.27E-01

+-2.59E-01

+- 1.73E+00

+-3.88E-01

DECAY
CORRECTED

8.
LLD<1.
LLD<2.
LLD<7.
LLD<1.
LLD<l.

3.

26E+00
25E-01
86E-01
17E-01
19E+'00
52E+100
42E+00

LLD<l .53E+O00
LLD<1.32E-O1

1.26E+02
LLD<4.69E-01

1.37E+0O0

Ci/LI

ERROR

+-3.27E-01

+-2.59E-01

+-1 . 73E+00

+-3.88E-01

E-C!5! i87E±+00 +-3.89E-01 1.37E+00 +-3.89E-01
;< r JRtO 333 01 1.051>00 r JOB^

13E- i 53C-OI0

- LI ..(DC-0D1
LLI):' .04[ -01

- LID2.56E-DI

I D<2 .93E+00
LLD, 1 .09E-0 1
LLD<1.04E-01

ENERGY COMPARISON
(KEV)

EXPECT DIFF

59.54
74.67

356.02
537.27
727.20
133.51

1332.50
1173.24
320.09
795.84
661.65

1408.01
1274.45

123.07
1004.76
1274.80

86.54
1099.25
364.48

1460.75
1596.20
834.83

0.04

-0.16
-0.26

-0.04

-0.15
-0.02
-0.39
-0.50

0.03 EV4 'Ty; t'-/-'u/q3

AS.L.

4 L[Dc9.30E-02 LLD<9.30E-02 702.63
95 II F .09E-01 LLD<1.09E-01 765.78

.75E+CU +-b.04L-UIrE+-5-k-+--6-504W-C-l ob.5U 0.0/ Blic%
D 2.59E-0I LLD<2.59E-01 239.00

I9 L<.43E+03 LLD<1.43E+03 129.30
' ILD<4.60E+04 LLD<4.6OE+04 148.57

D<.95E+0O LLRD<2.95E+00 240.99
fL 2.94E+00 LLD<2.94E 00 186.10

- L ". 16K-S1 LLD<2. 6E-01 497.08
LD <2.27E - i LLJ<2.27E-0I 497.08

F106 LLD<2.89E+00 LLID<2.89E+O 621.80
B 25 LLD<7.56E-01 LLD<7.56E-O1 427.89

1A LLD<7.56E-Ol LLD<7.56E-O1 427.89
ILLD<2.04E-01 LLD<2.04E-O1 264.66

- I D<3.01E-01 LLD<3. O E-Cl 391.67
CL )I.91-01 LLD< . 93E-1 513.99

- . L1D-U 7 .LD c.6E+0 84.37
-CR[ Dl C'D IV[.9HE- 583.20

F0 LL E 185.71
LL0 5 . -C2 1836.06

D<3 .8EC- 1115.55
-t LLD< . -01 756.73

SAMPLE:
DATA COL
D\L A Y 1 I)

8.
LLD<1.
LLD<2.
LLD<7.

LD< I.

LLD<4 .

I.

CCLD<i.
1.

LLD<4.
D.

26E+00
25E-01
86E-01
17E-01
19E+00
52E+00
42E+00

53F+ 00
32E-01
26E+02
69E-01
87E+00

20-DEC-93 19: 06: 10

-- ' '17 / '/a4i



10T/L 1.46EfO2 +-2.OOE+00

STANDARD DEVIATION = 0.19

[11, ***** MEV/DISINTEGRATION
MAXIMUM PERMISSABLE ACTIVITY = 7.21E-09 UC/LI
tOTAL MEASURED ACTIVITY = 1.44E+02 (+-1.96E+00)
% TECH. SPEC. = ****** (+-****)

!ikOl QUOT,;T 1('N ATF 1.96 SIGMA
L LONF I DEON I LEVEL AT 85.0%

PEAKS NOT USED IN ANALYSIS

FIN IRO ID EERGY NET AREA ERROR
CIA\NNE L KEIV COUNTS %

1447.00 73..33

UC/LI

GAMMAS/SEC

120. 34.6 5.52E+00

AKS H IMINATED BY BACKGROUND SUBTRACTION

IMTIOID ENERGY NET AREA
; \IL V COUNTS

ERROR GAMMAS/SEC

553. 9.1 4.71E+01

WHC-SD-WM-DP-062, REV. 0

1.46E+02 +-2.00E+0O

2r 00 1460.600



/2A?

G A M M A S P E C T R U M A N A L Y S I S *

I k K k * * * k * * * * * * * * * * * * * * * * * * * * * * * * *

LANBERA SPECTRAN-F V2.06 SOFTWARE

222-4 'OUNTING ROOM WESTINGHOUSE HANFORD

A N A L Y S I S P A R

20-DEC-93

A M E T E R S

MC/ UNIt NUMBER: 2 / ADC UNIT NUMBER: 3.0
PETEC:OR NUMBER: 3 / GEOMETRY NUMBER: 41
nPECTRUM SIZE: 4096 CHANNELS
ORDER OF SMOOHING FUNCTION: 5
HUMBER OF BACKGROUND CHANNELS: 4 ON EACH SIDE OF PEAK
PEAK CONFIDENCE FACTOR: 85.0%
A)FNTIFICATION ENERGY WINDOW: +- 1.50 KEV
PRR =1KTION: t.96 SIGMA UNCERTAINTY

AL 2/\KGROUND SUBFRACED
SAluN PERFORMED

- ERG LIFFERENCES LISTED
ULT \NAGSIS PERFORMED

PECTR \FA READ DIRECTLY FROM MULTICHANNEL ANALYZER ANI:
DM

1425-5730
42B47-A 22CC LID

-03 LI / CONVERSION FACTOR:
+00 EA
ANL205

5.OOOOE-01

Ai ON 20-DEC-93 AF 19:13:00

TIME
TIME
TIME

Y ) O

3000.
3019.
0.63

SECONDS
SECONDS

0. DAYS, 0.0000 HOURS BEFORE THE START OF COLLECT

IRG [RATION PERFORMED 20-OCT-93
di ALIBRATION PERFORMED 23-OCT-92

1 CA

WHC-SD-WM-DP-062, REV. 0
20:03:33

MAPLE S:
T

L

SCRIP
OESCR/ F SK

IZE:
I k

FION: J-
I PT ION:
I .0000E
I. OOOE

RY F ILE:

: v

D



222-S COUNTI!IG ROOM WESTINGHOUSE HANFORD

P E A K A N A L Y S I S

PK (ENTROID ENERGY FWHM BACKGND NET AREA ERROR
CHANNEL KEV KEV COUNTS COUNTS %

1 97.69 48.88 1.70
2 119.09 59.58 0.98

3 173.01 86.53 1.06

4 210.60 105.32 1.04

7184.
5542.

4197.

4727.

5 246.14 123.08 1.03 4115

1323.55 661.
66 1

144/.06 723.

63
41
37

1.61 1529. 1

1.85 271.

8 1746.65 873.12 1.38 252.

1993.18 996.36 1.22
1 2009.57 1004.55 2.26

11 2346.8 1173.17 2.19
12 2548.95 1274.19 2.01

'665.35 1332
220 1460

1460
.70
.583

2.05
2 .48

201.
223.

128.
75.

62.
28.

854. 28.3 U-234
15421. 2.0 AM-241,U-237,

EU-155
1734. 11.1 CS-136,

EU-155,
EU-155A,
PB-214X,
TL-208X

981. 20.4 EU-155,
EU- 155B,
NP-239

3285. 6.3 EU-152,CO-57,
EU-154A

17930. 0.6 CS-137
81. 28.8
374. 16.7 SB-124,I-131,

AG-108,
EU-154D,
ZR-95

181. 30.8 EU-154E,
RH-106

183. 28.0 EU-154F
282. 20.4 EU-154G,

EU-152
1772. 5.1 C0-60
424. 11.7 EU-154,

EU-154H,
NA-22

1485. 5.4 CO-60
560. 8.9 K-40

611. 5.5

CROOR QUOTATION AT 1.96 SIGMA
PE.4( COi-IDFNCE LEVEL AT 35.0%

3- EVIRONMENTAL BACKGROUND PEAK

V, UND'j UNj

9 11ND

SUBTRACTION PERFORMED USING FILE [3K0013
DFSCRIPTION: 8KG
COLLECT STARTED ON 15-JAN-90 AT 11:00:00
LIVE TINE: 7000. SECONDS

WHC-SD-WM-DP-062, REV. 0
NUCLIDES

6

7

20-DEC-93 20:03:33



222-S COUNTING ROOM WESTINGHOUSE HANFORD

SAMPLE: J-1425-5730
DATA COLLECT[D ON 20-DEC-93 AT 19:13:00 WHC-SD-WM-oP-o62, REV.0
DECAYED 15 0. DAYS, 0.0000 HOURS BEFORE THE START OF COLLECT.

I A DJ 0 N U C L I D E A N A L Y S I S R E P 0 R T

NUCLIDE ACTIVITY CONCENTRATION IN uCi/LI ENERGY COMPARISON
DECAY (KEV)

MEASURED ERROR CORRECTED ERROR EXPECT DIFF

AM-241 ?.70E+01 +-5.99E-01 2.70E+01 +-5.99E-01 59.54 0.05
AM-243 LLD<1.83E-01 LLD<1.83E-01 74.67
BA-133 LLD<4.29E-01 LLD<4.29E-01 356.02
[A-140 LLD<I.12E+00 LLD<1.12E+00 537.27
BI-212 -LD 1.82E+00 LLD<1.82E+00 727.20
CPR144 I[ 2 .23F5 LLD<2.23E+-0 133.51

:- I.30-00 +-3.45E-01 6.30E+00 +-3.45E-01 1332.50 -0.12
1173.24 -0.06

PR-5 'D 2.32Ev00 LLD<2.32E+.00 320.09
5 -34 1.65E-01 LLD<1.65E-0l 795.84
,S 137 .21[+02 +-3.73E+00 3.21EE+02 +-3.73E+00 661.65 -0.02
EU-152 1LD<3.93E-01 LLD<3.93E-01 1408.01
EU-154 4.86E+00 +-5.70E-01 4.86E+00 +-5.70E-01 1274.45 -0.26

123.07 0.01
1004.76 -0.21

KU-i54H .017E+00 -5.71E-01 4.87E+00 +-5.71E-01 1274.80 -0.61
U -ts .E-o +-5.86E-01 2.86E+00 +-5.86E-01 105.31 0.01

86.54 -0.01
F-59 E 1 LLD<2.96E-01 1099.25
P31 .41E-01 LLD<3.41E-01 364.48

'-40 5D 1.94E+00 LLD<2.94E+CO 1460.75
A-140 I i .OsE-01 LLD<I.05E-01 1596.20
I '4 4%E-01 LLD<I.43E-01 834.83

B- . E-S1 LLD<I.10E-C1 702.63
NB -95 IL 1.29E-[ LLD<I.2'9[-C1 765.78

B- ' .95 E-t01 LLD,3.9sE-C1 239.00
U- E 3 [LLD 2.5Et03 129.30

U- 41 ''.7 04 LLD<6.7 i04 148.57
A),' [3 4 . L48L00 LLD<4.48E+00 240.99

'--02) I J.Efj LLD<4.45E+00 186.10
[. E0' LLD<3.34F-01 497.08

U i3 L[ 3. -01 LLD<3.51E-01 497.08
%H1 4. 3E 00 LLD<4.39E+00 621.80

D-I 111EK00 LLD<1.18E+00 427.89
B 18E000 LLD<1.18E+00 427.89

SE-I5 L[D<3.05F-01 LLD<3.05E-01 264.66
N-13 L' 70E-01 LLD<4.70E-01 391.67
r 95E-J! LLD<2.95E-01 513.99

- 5E+0<fj LLD<I.15E+01 84.37
-S 75E-i LL0<2.75E-01 583.20

235 . 98E-0I LLD<2.98E-01 185.71
'.E-2 LLD<8.48E-02 1836.06

-.v1E-0i LLD<3.91E-0I 1115.55
2.2SE-S LLD<2.28E-01 756.73

8~ 3

20-DEC-93 20 :03 :33



TOTAL 3.77F+02 +-4.04F+00

STANDARD DEVIATION = 0.20

E->. - *** MEV/DISINTEGRATION
MAXIMUM PERMISSABLE ACTIVITY = 7.68E-09 UC/LI
TOTAL MEASURED ACTIVITY = 3.72E+02 (+-4.00E+O0)
I, TECH. SPEC. ** * (+-****)

ERROR QUOTATION AT 1.96 SIGMA
LLD CONFIDENCE LEVEL AT 85.0%

PEAKS NOT USED IN ANALYSIS

CENTROID ENERGY NET AREA ERROR
CHANNEL KEV COUNTS %

97.69
1447.06
1746.65
1993 IS

48.88
723.37
873.12
996.36

854.
374.
181.
183.

23.3
16.7
30.8
28.0

UC/L-I WHC-SD-WM-DP-062, REV. 0

GAMMAS/SEC

1.03E+01
1.72E+01
9.71E+00
1. 1OE+01

AK LIMINATED BY BACKGROUND SUBFRACTION

T 22L ENRGY NET
,h I hlV COU

2922.03 1460.70

ERROR GAMMAS/SEC

560. 8.9 4.77E+01

3.77E+02 +-4.04E+00

IWO



k *

S P E C T R U M A N A L Y S I S *

k * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

CANBERRA SPECTRAN-F V2.06 SOFTWARE

222-S COUNTING ROOM WESTINGHOUSE HANFORD

A A A L Y S I S

20-DEC-93

P A R A M E T E R S

ICA UNIr NUL1ER: 2 / ADC UNIT N
)EECTOR NUMBER: 3 / GEOMETRY N
SPECIRUM SIZE: 4096 CHANNELS
ORDER OF SMOOTHING FUNCTION: 5
NUMBER OF BACKGROUND CHANNELS: 4 ON EACH
9FAK CONFIDENCE FACTOR: 85.0%
IDENTIFICATION ENERGY WINDOW: +- 1.50 KEV
RROR QUOTATION: 1.96 SIGMA UNCERTAINTY

UMBER: 3.0
UMBER: 41

SIDE OF PEAK

'VIRUNMENTA[ BACKGROUND SUBTRACTED
J C L AC I '' PCRFJRMED
0;0, 0 4EGY 0LERENCES LISTED

MU1I E! I AN0YSIS PERFORMED

PCETRAL DATA READ DIRECTLY FROM MULTICHANNEL ANALYZER ANI:
'NALYZED BY: DM

AMPLE DESCRIPTION: J-1425-5730 DUP.
n 1ME DESCR[PTION: 42B47-A 22CC LIQ

AMPLE SIZ: 1.0000E-03 LI / CONV
DAND SIZE: 1.0000000 EA
q LI(;\.[V ,Y iLII ANIL205

1 1 - - P I .1-93 A! Z& 1':3

ERSION FACTOR: 5.0OQOE-01

LI ' C LIVEI
REAL
DEAD

DFCAYFO TO

IE:
TIME:
FIIE:

3000.
3019.
0.63

SECONDS
SECONDS

0. DAYS, 0.0000 HOURS BEFORE THE START OF COLLECT

VFEGL CALIBRATION PERFORMED 20-OCT-93
FICIENCY CALIBRATION PERFORMED 23-OCT-92

G A M M A

WHC-SD-WM-DP-062, REV. 0
21: 01:26



222-S COUNTI lG ROOM WESTINGHOUSE HANFORD

P E A K A N A L Y S I S

PK CENTROID ENERGY FWHM BACKGND NET AREA ERROR
CHANNEL KEV KEV COUNTS COUNTS %

1 97.75 48.92 0.99
2? 119.04 59.56 0.97

3 173.1? 86.59 0.92

6086.
5464.

4313.

4 210.55 105.29 1.22 4631.

5 246.13 123.08 1.12 4162.

369.80 184
!323.48 661

661
11<6.78 723

.89

.59

.41

.22

1 .09
1 .62

5135.
1466.

1.61 246.

0 1746.53 873.06 1.87 209

1992.32 995.93 2.06
2'09.S5 1004.54 2.07

2346.65 1173.06 1.32
2543.53 1273.98 1.89

' D 1332.31
.9Z1.7i 1460.55

1460.58
3530.33 1764.30

1764.79

__ ) QU)QrJ(TATION

PEAK CONFIDENCE

1 .93
1 .79

2. 14

206.
231.

152.

60.
26.

5.

1277. 17.3 U-234
15621. 2.0 AM-241,U-237,

EU-155
1726. 11.2 CS-136,

EU- 155,
EU- 155A,
PB-214X,
TL-208X,
CD-109

1120. 17.8 EU-155,
EU-155B,
NP-239

3404. 6.1 EU-152,CO-57,
EU- 154A

297. 67.8 U-235,RA-226
19643. 0.6 CS-137

81. 28.8
433. 14.4 SB-124,I-131,

AG-108,
EU- 154D,
ZR-95

188. 27.3 EU-154E,
RH-106

172. 30.5 EU-154F
288. 20.3 EU-154G,

EU-152
1725. 5.3 CO-60
472. 11.1 EU-154,

EU-154H,
NA-22

1560. 5.2 CO-60
565. 8.8 K-40

611.
76

47.

5.5
24.7

25.0
BI-214C

AT 1.96 SIGMA
LEVEL AT 85.0%

MU TI!LEI ANALYSIS COUVERGED BUT GFIT > 4
I wNL BAC:KCROUND PEAK

C 7AlND SUBTRACi ON PERFORMED USING FILE BKO013
70NI ESCFRI PT ION: BKG

I 'COLLECT STARTED ON 15-JAN-90 AT 11:00:00
j' U L E T: TIME: 7000. SECONDS

'lb)1 -

WHC-SD-WM-DP-062, REV. 0

NUCLIDES

20-DEC-93 21:01:26

I



222-S COUNTING ROOM WESTINGHOUSE HANFORD

J-1425-5730 DUP.
LLECTED ON 20-DEC-93 AT 20:10:58
TO 0. DAYS, 0.0000 HOURS BEFORE THE START

WHC-SD-WM-DP-062, REV. 0
OF COLLECT.

P A D I 0 N U C L I D E A N A L Y S I S R E P 0 R T

A.T1VITY CONCENTRATION IN

MEASURED ERROR

. 74E+01

.86E-01

.34E-01

.1 IE+00

.93E+00

.23E+00

.62Ei00

.35Ei00

.69E-0 I
26E102

.46E 01

.41, -00

+-6.CIE-01

+-3.52E-01

DECAY
CORRECTED

2
LLD<l
LLD<4

. 74E+01

.86E-01

.34F-01
LLD<1.I1E+00
LLD<1.93E+00
LLD<2.23E+00

6. 62E+00

LLD<2.
LLD<1.

.- 3.77E+00 3.
LLD<5.

-- 6.OIE-Ol 5.

5.41Ei00 +-6.OIE-01
3.27E-00 +-5.84E-01

I 1 23 .E

2 LLD<3 98E
'U-239 LLD<2. 15E
.-24I LLD<6.80E

LLD<4.45E+00

23E-0 1
42E -01

Ei00'
13F-01
3 F-01

35E+00
69E-01
26E+02
46E-01
41 E+00

Ci/LI

ERROR

+-6.01E-01

+-3.52E-01

+-3.77E+00

+-6.01E-01

5.41E+00 +-6.O1E-01
3.27E+00 +-5.84E-01

LLD<3.23E-01
LLD<3.42E-01
LLD<2.97E+00
LLD<1.13E-01
LLD<1.31E-01

ENERGY COMPARISON
(KEV)

EXPECT DIFF

59.54
74.67

356.02
537.27
727.20
133.51

1332.50
1173.24
320.09
795.84
661.65

1408.01
1274.45
123.07

1004.76
1274.80

105.31
86.54

1099.25
364.48

1460.75
1596.20
834.83

0.02

-0.19
-0.18

-0.06

-0.47
0.01

-0.22
-0.82
-0.01
0.05

ffijLi'hj 2. IDE CI i.S2KtUG r-2.13[-O1 1274.55 -0.57
(0 I LLDl.22E-01 702.63

-01 LLD<1.39E-GI 765.78

-01 LLD<3.98E-G1 239.00
+03 LLD<2.15E+03 129.30
+04 LLD<6.80E+i04 148.57

LLD<4. L5E+00 240.99

/ 1/24)q z

L LLD< 3.3lE - LLD<3.SlE-CI 497.08
3 rLD ' .48E-01 LLD<3.48E-0l 497.08
I I L .25E I-C LI.D<4.25E+0 0 621.80
Ll ' LE00 LLD<1.18E+CO 427.89

iL L LLO<l S.1E-CO 427.89
I : .0 E-01 LLD<3.06E-0I 264.66

13 L'C4.6E-Cl LLO<4.66E-C1 391.67
-35 ''[<2.93E-01 LLD<2.93E-01 513.99

I .1 I E 0 1 LLD<1.16E+01 84.37
C . -7 1 LLD<2.72E-01 583.20

D ' 2. 3-. I LLD<2.93E-01 185.71
7 2 LLD<6.71E-02 1836.06
. YE-0 LLD<3.40E-01 1115.55

-LLD<2 39E-01 756 73
.J-r-r)

Lt$ -. -

SAMPLL:
DATA CO
DECAYED

UC i(U

2
LLD<1
LLD<4
LLD< I
LLD<l
LLD<2

6

LLD<2
LD<1

LL> 5
F

o 3.
MD 3.

[52

20-DEC-93 21 :01 :26

.



3.1 2 -6.6E+3.91E -6.06E+00

STANDARD DEVIATION = 0.39

B,= kl* MEV/DISINTEGRATION
AXIMUM PERMISSABLE ACTIVITY = 7.58E-09 UC/LI

POTAL MEASURED ACTIVITY = 3.85E+02 (+-6.03E+00)
ECH . SPEC. = ****** (+-****)

[ROR QUOTATION AT 1.96 SIGMA
[LD CONFIDENCE LEVEL AT 85.0%

PPAKS NOF USED IN ANALYSIS

N FR0ID ENERGY NET AREA ERROR
.M2E KV COUNTS %

75
7?
53
32
7 i

48
723
373
995

1764

.92

.22

.06

.93

.20

1277.
433.
188.
172.
29.

17
14
27
30
75

GAMMAS/SEC

1 .54E+O1
1 .99E+O1
1 .01E±O1
1 .03E+01
2. 93E+00

PKS ELIMINAFED BY BACKGROUND SUBTRACTION

A ENERGY NET AREA
IHE [V COUNTS

29H .71 1460.55 565.

ERROR GAMMAS/SEC

8.8 4.8E+0I1

UC/LI WHC-SD-WM-DP-062, REV. 0

2nj? 3

10 T, L 3.91E+02 +-6.06E+00



bP-,4

S P E C T R U M A N A L Y S I S
*

* K K * K * K * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

CANBERRA SPECTRAN-F V2.06 SOFTWARE

72-5 COUNTING ROOM WESTINGHOUSE HANFORD

A N A L Y S

1 0 dI 0 NUMPER: 2 /
.[IR NUMBER: 3 /

PICTRUM SIZE: 4096 CHANNEL
ORPER OF SMOOTHING FUNCTION:
NUMBER OF BACKGROUND CHANNEL

1K nONF IDENCE FACTOR: 85.0
IErIFICATION ENERGY WINDOW
'PROR QUOTAT uN: 1.96 SIGMA

I S

20-DEC-93

P A R A M F T E R S

ADC UNIT NUMBER: 3.0
GEOMETRY NUMBER: 41

S
5

S: 4 ON EACH SIDE OF PEAK

I- 1.50 KEV
UNCERTAINTY

LNVIRONMENTAL BACKGROUND SUBTRACTED
*LD CALCULATION PERFORMED

SURED ENERGY DIFFERENCES LISTED
M~IIl~l ANA[YSIS PERFORMED

1 iAL DATA RCAD DIRECTLY FROM MULT
IC Y E BY: UM

[CHANNEL ANALYZER ANi:

E J SCRIPTION: J-1425-5730 TRIP.
TRY QESCRIPTION: 42B47-A 22CC LIQ

S10E: I.OOOOE-03 LI / CONVERSION FACTOR:
,DA !/!: 1. OOOEPO0 LA
0 LIBRARY FILL: ANL205

5.00OOE-01

W 4 RIED ON 20-DEC-93 AT 21:08:15

di rIME: 3000. SECONDS
AL/k TIME: 3019. SECONDS
Il/k TIME: 0.63 o

l A L0 T 0. DAYS, 0.0000 HOURS BEFORE THE START OF COLLECT

106Y LALBRATION PERFORMED 20-OCT-93
! CIENCY CALIBRATION PERFORMED 23-OCT-92

)221 ,

G A H m A

WHC-SO-WM-DP-062, REV. 0
21: 58: 43



222-S COUNTING ROOM WESTINGHOUSE HANFORD

P E A K A N A L Y S I S

K I ENPRO1) ENERGY FWHM BACKGND NET AREA ERROR
CHANNEL KEV KEV COUNTS COUNTS %

WHC-SD-WM-DP-062, REV. 0

NUCLIDES

97.46
119.1

48.77 0.99
59.59 1.00

3 173.15 06.60 1.17

6225.
5633.

4196.

4 210.60 105.32 1.03 4827

5 246.15 123.09 1.04 4304

369.32 184.66
372.75 186.37
1323.52 661.61

661 .41
1446.90 723.28

.09

.09

.64

4253.
4506.
1563.

1.61 223.

1746.54 373.07 1.60 201.

1992.-9C 996.16 1.25
2009.6 1004.59 1.66

1173.06 2.13
1274.18 2.03

-. : 1460
1460

36
72
53

1.96
2 . 34

232.
252.

151.
53.

64.
38.

882. 24.9 U-234
15514. 2.0 AM-241,U-237,

EU-155
1589. 12.0 CS-136,

EU- 155,
EU-155A,
PB-214X,
TL-208X,
CD-109

771. 26.0 EU-155,
EU-155B,
NP-239

3149. 6.6 EU-152,CO-57,
EU-154A

301. 40.0 U-235,RA-226
395. 38.8 U-235,RA-226

19006. 0.6 CS-137
81. 28.8
412. 14.4 SB-124,1-131,

AG-108,
EU- 154D,
ZR-95

190. 26.6 EU-154E,
RH-106

173. 31.8 EU-154F
238. 24.7 EU-154G,

EU-152
1634. 5.4 CO-60
508. 9.9 EU-154,

EU-154H,
NA-22

1603. 5.2 CO-G0
550. 9.2 K-40

611. 5.5

I REGtl *TA LION
IAN 2000 F[ENCIE

AT 1.96 SIGMA
LEVEL AT 85.0%

MULIPLET ANALYSIS CONVERGED NORMALLY
-ENV IRONMENTAL BACKGROUND PEAK

)Lt 1 1 [ON PERFORMED USING FILE BK0013
I''ON: 1KG

t TARTED ON 15-JAN-90 AT 11:00:00
"L: 7000. SECONDS

b~) ~-

AS

1
2

20-DEC-93 21:58:43

1

D



722-S COUNTING ROOM WESTINGHOUSE HANFORD

S\M1PI-E : J-1425-5730 TRIP.
JAT/\ COLLECTED ON 20-DEC-93 AT 21:08:15 WHC-SD-WM-DP-062, REV. 0
FC; y T 0. DAYS, 0.0000 HOURS BEFORE THE START OF COLLECT.

R A D J 0 N U C L I D E A N A L Y S I S R E P 0 R T

NIUCLIDE ACTIVITY CONCENTRATION IN uCi/LI ENERGY COMPARISON
DECAY (KEV)

NEASURED ERROR CORRECTED ERROR EXPECT DIFF

M-241 2.72E+Ol +-6.02E-01 2.72E+01 +-6.02E-01 59.54 0.05
243 LLD<1 .37E-C LLD<l.87E-01 74.67

\ 133 LLD 4.30E-O1 LLD<4.30E-01 356.02
\-140 LLD<1.12E+00 LLD<1.12E+00 537.27

- LD<1.92E+00 LLD<1.92E+00 727.20
1 1!44 LlD<2.2E+0O LLD<2.28E+00 133.51
o a0 6.30E+00 +-3.59E-01 6.8OE+00 +-3.59E-01 1332.50 -0.15

1173.24 -0.17
51 ILD<2.34E+00 LLD<2.34E+0O 320.09

S-34 LLD<l.55E-01 LLD<1.55E-O1 795.84
S 37 3.24E+02 +-3.76E+00 3.24E+02 +-3.76E+00 661.65 -0.04

152 LLD<5.46E-01 LLD<5.46E-O1 1408.01
U- 154 5.-2E,00 +-5.79E-01 5.82E+O0 +-5.79E-01 1274.45 -0.27

123.07 0.02
1004.76 -0.17

.1 5.S2E*0 -5.SOE-01 5.82E+00 +-5.80E-01 1274.8Q -0.62
1.25Ei0 v-5.S5E-01 2.25E+-0 +-5.85E-01 105.31 0.01

86.54 0.06
LLD.OL-Cl LLD<3.00E-Cl 1099.25

LD-333E- 1LD<3.3E-CI 364.48
LLD<2.97Ei-00 LLD<2.97E+C0 1460.75
LLD<!.05E-0l LLD<1.05E-01 1596.20

1)D1.44E-01 LLD<1.44E-01 834.83

I 1.2SE-a: LL<.23E-01 702.63
IL !.33E-01 LLD<1.33E-01 765.78

.e2LUU +-9.43E-01 7.33E+00 +-9.42L-U 86.50- -0-10 .d' a/
- u .4E-1 LLD<3.94E-0L 239.00

iE+f LLD<2.15E+03 129.30
4 (L .17E+04 LLD<6.87E+04 148.57

.- 24 LLD<4.39E+00 LLD<4.39E+00 240.99
flflOC 2.0%CGO 6.7GO t -2.6SE+OO 135.10 1 14 5XK+~y .f./a/ 9* 2U-103 LLDC3.24E-01 LLD<3.24E-01 497.08

WU03 110<3.41E-01 LLD<3.41E-01 497.08
URIt06 -LLD<4.19E+00 LLD<4.19E+00 621.80

'25 LID<1.19E+00 LLD<1.19E+00 427.89
25\A LLD<.19E+Co LLD<1.19E+00 427.89

U>L O.E-0' LLD<3.08E-01 264.66
SEJ LLD<4.72E-01 391.67

9E- t LLD<2.98F-01 513.99
E+ a LLi<1.13E=O1 84.37

ELLD<2.63E-0 583.20
-L - LLD<2.94F-01 185.71

L LLD<7.65E-02 1836.06
LD 3 4E-01 LLD<3.74E-01 1115.55

L ) <2.34E-01 LLD<2.34E-01 756.73

-- -- -- -- -- - -- -- -- -- -- --

20-DEC-93 21:58:43



3.,8E+02 +-4.87E+00

STANDARD DEVIATION = 0.42

E'- .**** MEV/DISINTEGRATION
rAXIMUM PERMISSABLE ACTIVITY = 7.44E-09 UC/LI
07,1 MEASURED ACTIVITY = 3.83E+02 (+-4.84E+00) UC/LI

L~i <PEC. = * **** ( - * )

RROR QUOTATIfN AT 1.96 SIGMA
K') cONFIDENCE LEVEL AT 85.0%

PEAKS NOT USED IN ANALYSIS

T 1 )

I )7

3r2

992

4 45
7 F

.90

.54

.79

i_ ER[ Y N ET AREA
COUNTS

4 3
136

996

77
37
28
07
16

882.
395.
412.
190.
173.

ERROR GAMMAS/SEC
%/

24
38
14
26
31

9
8
4
6
8

* .07E+01
5. 66E+00
1 .89E+01
1 .02E+01
1. 04E+01

K\ EL IMINATED BY BACKGROUND SUBTRACTION

IL FR [GY NET AREA
IE K EV CO UN I

-.8 1460.72 550.

ERROR GAMMAS/SEC

9.2 4.69E+01

WHC-SD-WM-OP-062, REV. 0

10fAL 3,88E+02 +-4.87E+00



WHC-SD-WM-DP-062, REV. 0
WESTINGHOUSE HANFORD COMPANY

222-S LABORATORY

ANALYTICAL BATCH .1
Lab t Serial No. Customer ID:

Analysis: Sample Prep:

Instrument: w g6sT: 2-6s- Procedure/ Rev: - I
Technologist: Date:

(AtI4114 (\ "A Z .1- L
Starting Time: Temperature tc iA
Ending Time: I Chemist: (

Comments:

Description Lab ID Description Lab ID

1v(- c Low c- L 11

2 \ c L 12

3 4, 13

4 ) 3 '14
515

6 16

7 1 L - - \ 17

C 13
9 19

10 - 20

Standard Primary Book No. Second Book No. Third Book No. and Final Vol. of
Type and Aliquot Vol. and Aliquot Vol. Aliquot Vol. Standard

A C -I41 3 i2

A-6000-881 03/921



WHC-SD-WM-DP-0 62, REV.0
ANALYTICAL BATCH SUMMARY SHEET

METHOD: DATE START:DrCCM Be p 1ilq
LA-548-121 ,GTO ER 28, 1993

PREPARED BY: DATE COMPLETE: JANIJVAY 1 3 44
S.L. FITZGERALD rNeVEM6 4-rn1992 la / / 1)./

UNITS: ug/mL
SPL NAME SPL ID ANALYTE RESULT #1 RESULT #2 RESULT #3 AVERAGE 2*SD PREC ACCU %REC DET LIM % CT ER

STD 32851 J1415 CO-60 1.OOE+02 992 2.9
CS-137 1.35E+02 ID| 2.1

BLANK J1416 AM-241 3.26E-4 3. 26E-04
CO-SO <4.54E05 4 54E-05
CS-137 c6.35E-05 6.3SE-05 |
EU-15i <l1.48E-4 1 48E-04

EU-156 <1.29E-O4 1 29E-04

KE 65A J1428 AM-241 1.82E-02 I.83E-02 l.SIE-02 I.82E-02 2.00E-04 1.099
CO-60 4.82E3 4.77E-03 512E-03 4.90E-03 3.79E-O4 7.721
CS-137 1.47E-O1 I.44E-Ol 1.47E-01 l.47E-0l 1.15E-03 0.787
EU-154 3.83E-03 3.59E-03 3.71E-03 3.71E-03 2.40E-04 6469
EU-155 2.06E-03 1.77E-03 1.93E-03 I 92E-03 2.91E-04 15.13

KE 71A J1427 AM-241 4.67E-02 4.52E-02 4.57E-02 4 59E-02 I 53E-03 3.33
co0-0 1.01E-02 I.0 M 2 1.06E-02 104E-02 5.77E-04 5534

ICS-137 4.34E-01 4.37E-01 4 39E-01 4 37E-01 5.03E-03 1.153
EU-I154 9.57E-03 9.38E-03 I.05E-02 9.82E-03 1.20E-03 12.21
EU-155 5.23E-03 4.22E-03 5.28E-03 4 9tE-03 l.20E-03 2436

KE 72A J1428 AM-241 1 52E-02 1.39E-02 1.54E-02 1.48E-02 I.63E-03 10.98
CO-SO 3.13E-03 3 42E-03 3.31E-03 3.20E-03 2 93E-04 8.909
CS-137 1.52E-01 1 54E-01 1.55E-01 1 54E-01 3.06E-03 1.98M

EU-1S54 2.70E-03 2.9OE-03 2. 5E-03 2.75E-03 3.72E-04 13.5
EU-155 1.41E-03 2.05E-03 1.78E-03 1.75E-03 6.43E-04 |a-79

NARRATIVE NO SPECIAL PROBLEMS/METHOD VARIATIONS IN THIS BATCH
LIST SPECIFIC PROBLEMSNARIATIONS FOR THIS BATCH:

Standard results are repored in ug/L

t r ~ K.
/cr '>oA- ~c/

A-,.>-- to c.~4;-~ cA-.JSs(;cs

'5 re

s-.~~~.P/e - 90I2 ~ . '~.

c/ama f~ ~ /c".

? c t 15, . , Fo -



WHC-SD-WM-DP-062, REV. 0

GAMMA ENERGY ANALYSIS - UNDIGESTED SAMPLE

Se NO satple Por Date T .e 'sued P"o 'y

J 1415.-5530 EECHTCLD 12-15-93 11:23 22

Dee,,mraon -- Metiod Stan-ard Result Unts Charge Code Reruns

GEA LA-5'0-121 % RECOVERY E14157 C
Sal e Cusiome to

ETD

Remarks. Calcultors Sesuls
COLX STD4 @
R901 STD 'JAL

RESULT /-C REC
R905 STD VAIL 0RESULT /.e-2 REC 

Anlyt 1 t- yt2 - Anls-3 Analyst I Analyst

Ni Hrs 
Hi 

'

17111171 mre Cor-.d Lmt Mct

( 2-O S') T;v

Setal No Samrle PoinI Dale Ttme Issued Ptory

J4 1416.-cho| BECBCOLD 12-15-93 11:24 22
n Meinoc Stan:ea'a dsiul Un-s Cnarge CoCe Reruns

CEA LA-543-121 uCi/,L E14157 0
Satle See Customer 10

? -a - IK

Analyst I Ar.11ys11 2 Ana ,t 3 A.'iy" -. 4An.y..-.

R ra' s CjcBtOiS H~ s -s H's a /s
V~l N A0 -Ct ~S. A

-1 -9

.

so 6a r0-o -3

q /I 51 o~x 68 W 010e



WHC-SD-WM-DP-062, REV. 0

GAMMA ENERGY ANALYSIS - UNDIGESTED SAMPLE

SerSI No SamrpI. PoInI Dale TIme Issued PrnourW

.J 1426.-5730 BECH7OLD 12-16-93 13:18 22

ralfn MellOd-Standard ResullUn',l Charge Code Reruns

GEA LA-548-121 uCi/ML E14157 0

Sample Sue Cuslomer 10

? -1.4 
c ) KE 65A

Remarks CIlCularons Resuhlts
COUNT AS uCI /L
LASER PRINTOUT : 1

4- 
-.

41 

R-,-31-

_L0L

Senal No Sample PonI Date Time Issued PrIory

J 1426.-57C BECKTOLD 12-16-93 13:18 22
Deerrr.ton Method Sar=ada Resul Unts Charge Code Re',

GEA LA-543-121 uCi,'ML E14157
Sample Sze Customer '0

? rcr0c 4 % VKE65A
RAmarks Calclat uns. Results

C T AE 'j I L
LASER PRINTOUT A t .i/

F Ta

cS

SLaLaw

54-6800. ' !W-1-835

~Ib
'a..



WHC-SD-WM-DP-062, REV. 0
GAMMA ENERGY ANALYSIS - UNDIGESTED SAMPLE

Seal No S ple Pont Date Time Issued Peotty

J 1426.-5730 BECHTOLD 12-16-93 13:18 22
Deltemnatos Metnod Stancard Result Unts Charge Code Reruns

SEA LA-546-121 uCi/L E14157 0
Samole s Z. Cus1omer 1D

? , c ,JI -. s IAj) KE 6A
Pemarks. CalCulattS Results

COUNT AS uCI/L
LASER PBINTOUT g '

eo* Go E ax, a
ca i27 oJ

(e& 3.7Xt03

Aaly 2 Analyst - 3 Aratyst -4 Analyst 5

HIs H's Hrs H's H's

Date T j/

/ 554

Setal No Samle Port Da'e Time usud Pf'oe'ly

J 1427.-5730 BECHTOLD 12-16-93 13:19 27
Deemnnn Metrod c %antar 2 Resalt On's Cnatgt Code I :'rn

GEA LA-546-121 uCi/L £14157 C
Samse Se Customer to

tematks. Ca'clatQr R.sults

LA2ER 7 INTOUT 4/
-z

37I

- !-37X

£4 * ;, C,23 3

-1 Anls2 3nls Aalyst-I Aalyst-S

H'S H's Hr5 Hrs Hs

Dae 0La.i

5teeof-ai * 1 0-83,-i A

At,

I



WHC-SD-WM-DP-06 2 REV. 0
GAMMA ENERGY ANALYSIS - UNDIGESTED SAMPLE

/S'Z ?

Ana yst.+ Arnalyst -2 Analyst.- 3 Anaiyst -4 Anaiyst -

sH's HrS H's HIS

On-6') L 2s-*t.8

Ta6~

I

Serai No Sample Po. Date Time issued Prorty

J 1427.-5730 BECHTOLD 12--16-93 13:19 22
Deiermmat"on Method Slands, d Res l Unts Chatge Code Reiuns

GEA LA-548-121 uCi/ML E14157 0
Sample Sie Customer ID

f KE71A
R a s.Caico latons. sut

COUNT AS uCI /L
LASER PRINTOT I-v.

cs'3 7  q3 ~

Analyst. t Analyst -2 Analy -3 4alys - An st - 5

ilrs Is Hrs H'5 Hrs

Dale c ed La ne Mg

O T
L4.1 iRtO- 8

/ 5 7 a----------------
Sernal 10 Sampie Poit Date Tume Issued P Irtly

J 1427. -5730 ECHTOLD 12- 16-93 13:19 22
Det.",mnat'cn Methon ilancard ACsult Un-IS Charge Code Reruns

GEA LA-543--121 uCi/LML 514157 0
Sample Sle Custom. I D

E (A 0 KB71A
Pemaes Ca.cao-, Resuts

COUNT As >'GWL %T-
LASER PRINTQUT

117 q.3qx'd-Au - 5.)
- 2oc



WHC-SD-WM-DP-062, REV. 0

GAMMA ENERGY ANALYSIS - UNDIGESTED SAMPLE

Sell. No Sample Pomnl Dale Ima issued P.O.Iy

J 1428.-5730 ETOLD 12-16-93 13:20 22
D;:-a;;mato Me'od siaiCard Resul .1 ,15 Cleave Coe fleru's

GEA LA-54 121 uCi/ML E14157 0
Sample S'e - Customer ID

, t (--3 q 1=) KE72A
Re ak.CaILClTOrts. RCsuSLI

-CONT AS "CT 'r
LASER PRINTOT ^

e,, d 3.13 par -

Ana~~sl I A I St. AnahysS 3 A8ast - Aalysl -

HIS HIS HIS HIS HIS

.- 6a- S. 5.10 53'

Seral No Sample Port ta. T.me issued Pooty

J 1428.-573C EECHTOLD 12-16-93 13:20 22
at erm,.aI on Me'o Slar a r 11 unas Chaje Code Rer..s

GEA LA-546-121 Rib- L E14157 0
Sampe See Cuslomer 10

? a)D VY4 K7 2A
emsCaicans ReI015suls!

Re-,- a.

A A lSt- 2 AnaAVSt -3 AralysI-LI Analyst- 5

Hr'S H'S *a I H'S HIS

Date - elde- 1  
L ell

(L4 _________t___l

uI $4,6w0l{p61 'R-'o 631



WHC-SD-WM-DP-062, REV. 0
GAMMA ENERGY ANALYSIS - UNDIGESTED SAMPLE

.4.

Sera No Sam,. Polnt Oat Time Issued Proity

J 1428.-5730 BECHTOLD 12-16-93 13:20 22
Oeiermmmation Met hod. Slandard Aesult Unts Charge Code Reruns

GEA LA-548-121 uCi/ML E14157 0
Sample Sze Customer 10

2 L-:W -,4 + KE72A
Remarks c.orraReess

COUNT AS uCI/L
LASER PRINTOUT'

ItLIz-IJ-1 eAt E

4 D
5 7SLF -ifY1

- an z . E-3

Analyst - AIys- 3 Analyst - 4 Analyst -5

-rs Mrs Hrs p S H 0S

Ca,. C D Lab ,t Mgr

54-6S0-0 .rC1.53)



I * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

G A M M A S P E C T R UM ANAL Y S IS

WI-C-SD-WM-.DP-.062, REV. 0

*

* * * * * * * * * * * * * * * * * * * * * * * * * * * * ** * * * * * *

CANBERRA SPECTRAN-F V2.06 SOFTWARE

20-DEC-9314:09:21

A N A L Y S I S P A R

MCA UNIT NUMBER: 2 / ADC UNIT N
DETECTOR NUMBER: 1 / GEOMETRY N
SPECTRUM SIZE: 4096 CHANNELS
ORDER OF SMOOTHING FUNCTION: 5
&UM'ER OF BACKGROUND CHANNELS: 4 ON EACH
PFAK CONFIDENCE FACTOR: 85.0%
IDENTIFICATION ENERGY WINDOW: +- 1.50 KEV
ERROR QUOTATION: 1.96 SIGMA UNCERTAINTY

A M E T E R S

UMBER:
UMBER:

1.0
42

SIDE OF PEAK

ENVIRONMENTAL BACKGROUND SUBTRACTED
LLD CALCULATION PERFORMED
MEASURED ENERGY DIFFERENCES LISTED
MULTIPLET ANALYSIS PERFORMED

SPECTRAL DATA READ DIRECTLY FROM MULTICHANNEL ANALYZER
ANALYZED BY:

SAMPLF DESCRIPTION: J1415-5530
GEUiRY DESCRIPTION: 22 ML LIQ
SAMPLE SIZE: 1.00OOE-03 LI
SM'IYARD SIZE: l.0O0OE+OO EA
ANALYSIS LIBRARY FILE: ANL205

/ CONVERSION FACTOR: I. OOOOE-01

COLLECT STARTED ON 20-DEC-93 AT 13:19:04

COLLECT LIVE TIME: 3000. SECONDS
REAL TIME: 3006. SECONDS
DEAD TIME: 0.20 %

D EAYED TO 0. DAYS, 0.0000 HOURS BEFORE THE START OF COLLECT

NERLY CALIBRATION PERFORMED 8-NOV-93
EFiCIENCY CALIBRATION PERFORMED 9-NOV-93

222

ANI:



10-rEC -9314:09:21

P E A K A N A L Y S I S

PK CKIJTROID ENERGY FWHM BACKGND NET AREA ERROR
Q !ANNEL KEV KEV COUNTS COUNTS %

IC 1127.31 563.38 1.53 565.

2C 1139.34 569.39 1.53 543.

48
56
63
63
83
98
12
62

642
403
364
358
277

51
23
11

WHC-SD-WM-DP-062, REV. 0

NUCLIDES

569. 11.9 CS-134,
EU- 152

998. 10.6 CS-134,
BI-207

5821. 2.9 CS-134
9400. 2.1 CS-137
4021. 4.0 CS-134
383. 11.9 CS-134
5017. 3.0 CO-60
4599. 2.9 CO-60

98. 25.3 CS-134
93. 23.6 K-40

344. 10.8

K 1R0*OR UTAT ION
E1\K ClNUF IDENGCE

AT 1.96 SIGMA
LEVEL AT 85.0%

MU-rLIPLET ANALYSIS CONVERGED NORMALLY
- INVIRONMENTAL BACKGROUND PEAK

'ID
NDr

K UD

UGTKACTJPIN PERFORMED USING FILE BKOO11
SSC1! PitUN: BKG

'<LLEGI STARTED ON 24-AUG-92 AT 13:00:00
V TlE: 3000. SECONDS

34
09
33
46
79
15

1210
1323
1592
1604
i346

2730

604
661
795
801

1173
1332
1364
1460
1460

76
64
77
89
03
26
95
75
83

rb.).-,



20-DEC-93 14 :09:21

SAMPLE: J1415-5530
DATA COLLECTED ON 20-DEC-93 AT 13:19:04
DECAYED TO 0. DAYS, 0.0000 HOURS BEFORE THE ST

R A D 1 0 N U C L I D E A N A L Y S I S

NUCLI[E ACTIVITY CONCENTRATION IN uCi/LI

MEASURED ERROR
DECAY

CORRECTED ERROR

WHC-SO-WM-DP-062, REV. 0

ART OF COLLECT.

R E P 0 R T

ENERGY COMPARISON
(KEV)

EXPECT DIFF

VM- 241

I 4

140
I -212
E P' 144
c0-60

LLD<5.54E+00
LLD<I.53E+00
LLD1.20E+00
LLD<3 .42E+00
LLD<7.22E+00
LLDS.70E+00

1.OOE+02 +-3. 19E+00

R-I [[[>7.26E+00
!34 66.69E301 +-2.76E+O

1 -137 1.35E+02 +-3.29E+0
U-52 LLD<I.65E+0O

'U-:5 LLD<i.23E+0O
U -1H LLD o.I3E+00
,:-[§5 [I2 30E+00

40 L 1.29EL00
7-140 LL 0 DE- T

X- L ) -'. 44E-O

I4 D I .26E -01
-f I) 8.56E-01

S ) . 32E+00
LW .86Ef03

"4 1 2.61F+05
LLD<.59E01
LD .5 E+-Wi

U- 03 LLD<9.23E-01
I3 LI< 71E- 01

25 J -D L I< 3. E 00
5A LLD'3.01 E+

S -LD< I 06E+00
13 ELD< 2O-00

- 5 E 0

t +-5.35E+O00

0

LLD<5.54E+00
LLD<1.53E+00
LLD<1.20E+00
LLD<3.42E+00
LLD<7.22E+00
LLD<8.-70E+00

1 .OOE+02

LLD<7.26E+00
6.69E+01

LLD1
LLD<l
LLD<1
LLD<2
LLD<2

35E+02
65E+00
23E+ 00
36E+00
.30F+00

+-3.19E+00

+-2.76E+00

+-3.29E+00

LLEc1.96E+00
LLD<9.05E-01
LLD<l.29E+Cl
LLD<3.0lE-02
LLD<9.44E-01
LLD<4.3SE-C1I
LLD<8.36E-C1
LLD<8.56E-Cl
LLD<5.S5E+00
LWD<.38E+00
LLD<6.86E+03
LLD<2.61E+05
LLD<1.59E+01
LLD<1.51E+01
LLD<9.23E-01
LLD<9.71E-01
LLD,,I.70E+01
LlD<3.OIE+00
LLD<3.O1E+00
LLD<1.06E+00
LI D<1.28E+00
LLD<8.58E-01
L D<5.6SEO01
LLC<1.04E00
L-<9. 18E-01
LLD<3 .37E-01
LLD<2.45E+,OO
LLD<1.55E+00

3.02E+02 +-5.35E+00

-0.24
-0.21

-0.07
0.06

-0.01

59.54
74.67

356.02
537.27
727.20
133.51

1332.50
1173.24
320.09
795.84
604.70
661.65

1408.01
1274.45
1274.80

105.31
1099.25
364.48

1460.75
1596.20
834.83

1274.55
702.63
765.78
86.50

239.00
129.30
148.57
240.99
186.10
497.08
497.08
621.80
427.89
427.89
264.66
391.67
513.99
84.37

583.20
185.71

1836.06
1115.55
756.73



STANDARD DEVIATION =

E = * MEV/DISINTEGRATION
NM PERMISSABLE ACTIVITY = 1.43E-09

0, IEASURED ACTIVITY = 3.02E+02 (+-5
TEC H. SPEC = ****(±-****)

RC t QUOTATION AT 1.96 SIGMA
ILI CONE IDENCE LEVEL AT 85.0%

PEAKS NOT USED IN ANALYSIS

UC/LI
.35E+00) UC/LI WHC-SD-WM-DP-062, REV. 0

E10 [2) ENERGY NEt AREA ERROR
HVfl V COUNTS

569.39
301 .89
- I

569.
998.
333.
98.

11
10
11
25

.9

.6

.9

.3

GAMMAS/SEC

2. 23E+01
3. 95E+01
2. 03E+01
8. 06E+00

P i ELI!NATED BY BACKGROUND SUBTRACTION

LEN PO ID ENERGY NET AREA
IH{UNEL KEV COUNTS

ERROR GAMMAS/SEC

93. 23.6 8.07E00

0.13

607 5



~) f/f' )~-~t42,

k * * * * * * * * * * * * * * * * * * * * * * * * *** * *** * * **

*

G A M M A S P E C T R U M A N A L Y S I S *

*

* * * k * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

CANBERRA SPECTRAN-F V2.06 WHC-SD-WM-DP-062, REV. 0
2O-DEC-9315:25:41

A N A L Y S I S P A R A M E T E R S

!ICA UNIT NUMBER: 2 / ADC UNIT N
DETECTOR NUMBER: I / GEOMETRY N
SPECTRUM SIZE: 4096 CHANNELS
ORDER OF SMOOTHING FUNCTION: 5
MUIBER OF BACKGROUND CHANNELS: 4 ON EACH
PEAK CONFIDENCE FACTOR: 85.0%
IDENTIFICATION ENERGY WINDOW: +- 1.50 KEV
[RORP QUOTATION: 1.96 SIGMA UNCERTAINTY

UMBER:
UMBER:

1.0
42

[NV I RONMENTAL BACKGROUND SUBTRACTED
LLD CALCULATION PERFORMED
MEASURED ENERGY DIFFERENCES LISTED
MULTIPLET ANALYSIS PERFORMED

SPECTRAL DATA READ DIRECTLY FROM MULTICHANNEL ANALYZER ANI:
ANAL YZED BY :

SAMPLE DESCRIPTION: J1416-5630
CEOMETRY DESCRIPTION: 22 ML LIQ
SAMPLE SIZE: 1.OOOOE-03 LI
ITANDALD SIZE: 1.0000E+00 EA

A!YIS LIBRARY FILE: ANL205

/ CONVERSION FACTOR: 5.OOOOE-01

[i LUC STARTED ON 20-DEC-93 AT 14:35:31

"EL lT LIVE
REAL
DEAD

DECAYED TO

TIME:
TIME:
TIME:

3000.
3001.
0.03

SECONDS
SECONDS

0. DAYS, 0.0000 HOURS BEFORE THE START OF COLLECT

ERG Y CALIBRATION PERFORMED 8-NOV-93
L7CI fNCY CALIBRATION PERFORMED 9-NOV-93

~afl

SOFTWARE

SIDE OF PEAK



j 335:25: 4 I WHC-SD-WM-DP-062, REV. 0
P E A K A N A L Y S I S

K ClNIROID ENERGY FWHM BACKGND NET AREA ERROR
CHANNEL K[V KEV COUNTS COUNTS %

NUCLIDES

2921.26 1460.56
1460.83

1.60 2 128. 17.6
344. 10.8

[[[OR )UOTAT ION AT 1.96 SIGMA
KL. ONID tHENCE LEVEL AT 85.0%

INVIRONMENTAL BACKGROUND PEAK

LACKGROUND SUBTRACTION PERFORMED USING FILE BKOO1l
IACKGROUND DESCRIPTION: BKG
LACKGROUND COLLECT STARTED ON 24-AUG-92 AT 13:00:00

BACKGROUND I IVF TIMF: 3000. SECONDS

K-40



9- Q315:2 I:4

"4 F J141 G5530
')A FA Cf OLLECTED ON 20-DEC-93 AT 14:35:31
')CAYFD TO 0. DAYS, 0.0000 HOURS BEFORE THE START OF COLLECT.

WHC-SD-WM-DP-0 62, REV. 0

R A D0I O N U C L I D E A N A L Y S I S R E P 0 R T

ACTIVITY CONCENTRATION IN uCi/LI
DECAY

MEASURED ERROR CORRECTED ERROR

ENERGY COMPARISON
(KEV)

EXPECT DIFF

2 242

A 34

) 7
212

- !34

!J- 4

2
2

Q V

106

2I5)
- FA

-oh

3

ROR QUOTATION AT 1.96 SIGMA
D J01FiDENCK LEVEL AT 85.0%

LLD3.26E-01
LLD<9.05E-02
LLLDs7.79E-02
LLD<1.82E-01
LLD<4.57E-O1
LLD<5.21E-01
LLD<4.54E-02
LLD<3.77E-01
LD<5.85E-02
LLD<6.35E-02

[I D I.46E-O1I 43K 6E-Cl

LD 59E-01
'0E-01

6 9 &L -02
' K-'- 44E-02

-D<2. 53E+00
1--D 4. 32E-02
L G<5.65E-02
''3 5.25E-02

4L 4.oOE-02
LL <4.99E-C?
LLD<. I15E-01

7 .Q Q') 0
I- 9?)

1_ 19 .0 7K-Cl
7L<4.62E-02

LD' 4 06K-02O 1 4E-C!
I P9. 4E-Cl
ILD'S.32E-02LLD '9.41E-01

LED Pl141E-01
LLD 5 33E-02

I-LLU< 5 .71E-02
'10 <40K-C2?

I,> - 2
S0Ed Cl

1 1 5. 57E-02
SLSl5 E-01

[I F 05 - 02

.00E-('1 +-C.OOE-01 0.00E-0- +-0.OOE-01

*- C)

;UCL IDE

LLD<3.26E-01
LLD<9.85E-02
LLD<7.79E-02
LLD<1.82E-01
LLD<4.57E-01
LLD<5.21E-01
LLD<4.54E-02
LLD<3.77E-01
LLD<5.85E-02
LLD<6.35E-02
LLD<l.26E-01
LLD<l.48E-O1
LtD I.59E-01

LD0<1.29E-0l
LLD<9.84E-02
LLD<4.44E-02
LLD<2.53E+00
LLD<4.32E-02
LLD<5.65E-02
LL.D<5.25E-02
LLD<4.60E-02
LLD<4.99E-02
LLD<3.15E-01
LLD<7.08E-02
LlID<3.92E+02
ILD< 1.51 E+04
LLD<8.28E-Ol
LID<9.07E-01
LLID<4.62E-02
LLD<4.86E-02
LLD<9.41E-O1
LLD<1.41E-01
LLID<.41E-01
LLD<5.33E-02
LLD<5.71E-02
LLD<6.40E-02
L LD<3 . 30E+00
LL!D<5 .2t3E-02
LLD<5 . 49E-02
LLD<5.67E-02
LLD<1.55E-Ol
LLD<9.05E-02

59.54
74.67

356.02
537.27
727.20
133.51

1332.50
320.09
795.84
661.65

1408.01
1274.45
1274.80

105.31
1099.25
364.48

1460.75
1596.20
834.83

1274.55
702.63
765.78
86.50

239.00
129.30
148.57
240.99
186.10
497.08
497.08
621.80
427.89
427.89
264.66
391.67
5'13 .99
84.37

583.20
185.71

1836.06
1115.55
756.73



/_ KLTECED PEAKS WERE USED IN THE ANALYSIS

'/KS L IMfINATED BY BACKGROUND SUBTRACTION

INT Ru1 ENERGY NET AREA ERROR GAMMAS/SEC
SCANNEL. KEV COUNTS %

2C2/.A 1460.56 128. 17.6 1.12E+01

843

WHC-SD-WM-DP-062, REV. 0



k k

S P E C T R UM ANA L Y S IS

I * Ik I * * * * * -k * * * * * * * * * * * * * * * * * * * * * * * * * *

LANDEPRA SPfCTRAN-F V2.06 SOFTWARE WHC-SD-WM-DP- 062, REV. 0
0-LLS-9316:42:11

P A R A M E T E R S

MCA UrIT NUMBER: 2 / ADC UNIT N
DETECTOR NUMBER: 1 / GEOMETRY N
SPECiRUM SIZE: 4096 CHANNELS
GRDER OF SMOOTHING FUNCTION: 5
rUMBER OF BACKGROUND CHANNELS: 4 ON EACH

'AK LONFIDENCE FACTOR: 85.0%
DL ICATION ENERGY WINDOW: +- 1.50 KEV
v u' UOIATIoN: 1.96 SIGMA UNCERTAINTY

NVIPONMFNTAL BACKGROUND SUBTRACTED
LLD CALCULATION PERFORMED
PEASURED ENERGY DIFFERENCES LISTED
riUl T7PLT ANALYSIS PERFORMFD

SPEC[CAL DATA READ DIRECTLY FROM MULTICHANNEL
ANALYZE D BY: DM

PKI PP iON: J-1426-5730
A PT IN: 22 ML LIQ

') /L: 1.0000E-03 LI
i AidjAPD S IE/F: I .OOOOE+00 EA

41t/l\S IS LIBRARY FILE: ANL205

UMBER:
UMBER:

1.0
42

SIDE OF PEAK

ANALYZER ANI:

/ CONVERSION FACTOR: 5.OOOOE-01

La !STARPED ON 20-DEC-93 AT 15:51:55

K.LLECI LIVE
REAL
DEAD

)EAYE [) To

. [ME:
T [ME:
IIME:

3000.
3009.
0.30

SECONDS
SECONDS

0. DAYS, 0.0000 HOURS BEFORE THE START OF COLLECT

'G . "A " ION PERFORMED 3-NOV-93
!4EC ,ALIERATION PERFORMED 9-NOV-93

~xi4

G AMMA *

A N A L Y S I S



20-DEC-9316:42:11

P E A K A N A L Y S I S

UK CENTROID ENERGY FWHM BACKGND NET AREA ERROR
HMANNEL KEV KEV COUNTS COUNTS %

119.76 59.72 1.13 2289.

173.50 86.58 1.47 2596.

3 211.25 105.44 1.03 2566.

4 246.82 123.22 1.20 2322.

'323.78
447.23

661.61 1.56
723.33 2.00

440.
120.

7 1746.63 873.05 1.39 135.

C 1992.48 996.00 1.40
2009.72 1004.62 1.69

-'343.36 1172.98 2.00
142.68 1274.13 1.37

134.75 1332
CJ21.L5 1460

1460

24
50
83

2.14
1.86

111.
109.

65.
23:

24.
9.

1880. 8.6 AM-241,U-237,
EU-155

665. 23.8 CS-136,
EU- 155,
EU- 155A,
PB-214X,
TL-208X,
CD-109

475. 32.6 EU-155,
EU- 155B,
NP-239

1860. 8.7 EU-152,CO-57,
EU-154A

51232. 0.9 CS-137
273. 17.2 SB-124,I-131,

AG-108,
EU-1540,
ZR-95

117. 36.3 EU-154E,
RH-106

117. 33.9 EU-154F
182. 23.3 EU-154G,

EU- 152
1279. 5.8 CO-60
325. 12.1 EU-154,

EU-154H,

1110.
98.

344.

6.
22.

10.8

NA-22
C0-60
K-40

I 22(1 OUQ FAT ION AT 1.96 SIGMA
EAK CONFIDENCE LEVEL AT 85.0%

- FN IRONMENTAL BACKGROUND PEAK

JUNDO

AlROUNI1

SUHr'ACTION PERFORMED USING FILE BKOOll
GESCRIPFlON: BKG
COLLECT STARTED ON 24-AUG-92 AT 13:00:00
LIVE TIME: 3000. SECONDS

WHC-SD-WM-DP-062, REV. 0

NUCLIDES

1
1



?0-DEC-9316:42:11

4AMJPLE: J-1426-5730
"T/\ COLIECTED ON 20-DEC-93 AT 15:51:55

,)(IYED 10 0. DAYS, 0.0000 HOURS BEFORE THE START OF COLLECT.

WHC-SD-WM-DP-062, REV. 0

P A D I 0 N U C L I D E A N A L Y S I S R E P 0 R T

ACTIVITY CONCENTRATION IN uCi/LI

MEASURED ERROR
DECAY

CORRECTED ERROR

ENERGY COMPARISON
(KEV)

EXPECT DIFF

+-1 .79E+00

-2.99E-01

+-2. 19E+00

+-4.66E-01

.223F300 -4.66E-01
2.0OE4C0 +-6.76E-01

1.82E+01
LLD<4.37E-01
LLD<3.19E-01
LLD<8.IOE-01
LLD<1.60E+00
LLD<2.33E+00

4. 82E+00

LLD< I
LLD< 1

LLD<3
3

.88E +00

.29E-01

.47E+02

.13E-01

.83SE+00

+- 1 .79E+00

+-2.99E-01

+-2. 19E+00

+-4.66E-01

3.83E+00 +-4.66E-01
2.06E±00 +-6.76E-01

LLD<2.19E-01
LLD<2.42E-01
L'>0<2 .58E 0S
LLD<4.32E-02
LLD<1.07E-01

59.54
74.67

356.02
537.27
727.20
133.51

1332.50
1173.24
320.09
795.84
661.65

1408.01
1274.45

123.07
1004.76
1274.80

105.31
86.54

1099.25
364.48

1460.75
1596.20
834.83

0.18

-0.26
-0.25

-0.04

-0.27
0.15

-0.14
-0.62
0.14
0.03

;1n 0 0 j 1.6SSE 01r--T 1.3o--4- -- 1.GSE-O1 17.5-=O--- 'g 4 -
U C973E-02 LLD<9.73E-52 702.63

9O D LOE-01 LLD<I.00E-01 765.78

7 377E-01 LLD<3.77E-O[ 239.00
O I.94E+03 LLD<I.94E+03 129.30

,D .IE+04 LLD<6.97E+04 148.57
4 . SEoS LLD4. I OE+00 240.99

71 D L09 .2/E-OS 186.10
l LLI)<2-5l- 1 497.08J 0 ~ 01 -LL 2.72E-01 497.08

L3 3E+00 LD<3.87E+00 621.80
6 F 3.E-A LLD<8.86E-01 427.89

- 9 L i 01 LLD<8.86E-01 427.89
LD 73E -01 LLD<2.78E-0I 264.66

L .63E-01 LLD<3.63E-S1 391.67
2.2F-01 LLD<2.25E-01 513.99

L 0. SECl LLD<l.7E+01 84.37
o 0 9E- OLD<1.96E-O 583.20

0 1E LLD<22.6 E-01 185.71
LLD4. 75 02 1836.06
LL<2.97E-0I 1115.55

o L -Ot LLD<1.36E-S1 756.73

-- Sw-:

Lu-

NULL IDE

1.
LLD<4.
ILD<3.
LLD<3.
LLD<l.
LLD<2.

4.

LLD<.
1.

-LD<3.
3.

82E+01
37E-01
19E-01
IOE-01
60E+00
33E+00
02E00

8E 00
29E-01
47E 02
13E-01
3OE+00

134 -

137
152
I4

19F
421

.)2L.*2E. 7E

-01
-01

-02
-01

I) I



3.88E+02 +-3.41E+00 1.88E+02 +-3.41E+00
WHC-SD-WM-DP-062, REV. 0

STANDARD DEVIATION =

El;, = ***** MEV/DISINTEGRATION
MIAXIMUN PERMISSABLE ACTIVITY = 6.39E-09 UC/LI
10TAL IEASURED ACTIVITY = 1.84E+02 (+-3.37E+00)
3; tECH. SPEC. = ****** (+-****)

UC/LI

tLIl}N AT 1.96 SIGMA
L rIDEE TVLEVEL AT 85.0%

PEAKS NOT USED IN ANALYSIS

EL TROID ENERGY NET AREA
AI NN KEV COUNTS

1123.33
.05

9913.00

ERROR GAMMAS/SEC
%/

273. 17.2
117. 36.3
117. 33.9

1 .33E+01
6 . 65E 00
7.37E-OO

S ELIMINATED BY BACKGROUND SUBTRACTION

NO ID ENERGY NET AREA
I KEV COUNTS

ERROR GAMMAS/SEC
%,

98. 22.1 8.55E*oo29 ' . :5 1460.50

TAL

0.25



/-" 1~ x, -

1~>

*
C A M M A S P E C T R U M A N A L Y S I S

* * A, * I kr * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

nANKEFRA SPECTRAN-F V2.06 SOFTWARE

20-EC-9317:45:57 WHC-SD-WM-DP-062, REV. 0

A N A L Y S I S P A R A M E T E R S

'hA UNIT NUMBER: 2 / ADC UNIT N
DE F TOR NUMBER: 1 / GEOMETRY N
SPEnIRUM SIZE: 4096 CHANNELS
ORDFR OF SMOOTHING FUNCTION: 5
'U1R OF BACK GROUND CHANNELS: 4 ON EACH

CCNF ENCE FACTOR: 85.0%
001410!ION ENERGY WINDOW: +- 1.50 KEV

QUOTATION: 1.96 SIGMA UNCERTAINTY

w N FAL BACKGROUND SUBTRACTED
t LCUIAIN PERFORMED

PRE ENRGY DIFFERENCES LISTED
PI [- ANALYSIS PERFORMED

P r'I L DI PA
3H kZEiD BY:

UMBER:
UMBER:

1.0
42

SIDE OF PEAK

READ DIRECTLY FROM MULTICHANNEL ANALYZER ANI:
MB

1 DL 1 IPTION: J 1426-5730
ONETRI DESCRIPTION: 22 ML LIQ

VnE4 S[ZE: .OOCOE-O3 LI
=Kf ARD SIZE: 1.OOOOE+00 EA
N. .S HRARY FILE: ANL205

/ CONVERSION FACTOR: 5.OOOOE-01

D ON 20-DEC-93 AF 16:55:41

F 1ME:
VIME:

1 ME:

3000.
3008.
0.27

SECONDS
SECONDS

SVY 0 0. DAYS. 0.0000 HOURS BEFORE THE START OF COLLECT

NEKOY CALIBRAFION PERFORMED 8-NOV-93
CFFICILNCY CALIBRATION PERFORMED 9-NOV-93

2:1 $~

C



20-IEC-9317:45:57

P E A K A N A L Y S I S

PK CENTROID ENERGY FWHM BACKGND NET AREA ERROR
CHANNFL KEV KEV COUNTS COUNTS %

1 119.71 59.69 1.18 2393

2 173.73 86.69 1.25 2392

3 211.32 105.48 1.37 2714

4 246.84 123.23 1.14 2402

1323.79 661.61 1.59
1446.79 723.12 1.91

432.
140.

1 746.73 873.12 2.08 141.

. 1292.40 995.96 2.24
2 G09.55 1004.53 1.44

0 2346.37 1172.99 2.09
1 543.73 1274.20 1.89

1665.00 1332.36
-121.33 1460.59

1460.83

1.93
2.17

132.
115.

63.
21.

21.
5.

WHC-SD-WM-DP-062, REV. 0

NUCLIDES

1886. 8.7 AM-241,U-237,
EU-155

521. 28.1 CS-136,
EU-155,
EU-155A,
PB-214X,
TL-208X,
CD-109

407. 38.8 EU-155,
EU-155B,
NP-239

1784. 9.1 EU-152,CO-57,
EU-154A

51013. 0.9 CS-137
239. 20.2 SB-124,I-131,

AG-108,
EU-154D,
ZR-95

152. 29.6 EU-154E,
RH-106

114. 36.7 EU-154F
221. 20.3 EU-154G,

EU-152
1244. 5.9 CO-60
304. 12.3 EU-154,

EU- 154H,
NA-22

1097. 6.1 CO-60
123. 18.7 K-40

344. 10.8

FYK ';JO A!FI DE
AF/K CQ I)FNC(F

AT 1.96 SIGMA
IFVFI AT 85.0%

:1, [NVIRONMFNTAI BACKGROUND PFAK

LACKGROUND SUBTRACTION PERFORMED
BACKGROUND DESCRIPTION: BKG
L\CKGROUND COLLECT START
*:>RKtl&UND LIVE TIME:

USING FILE BKOO11

ED ON 24-AUG-92 AT 13:00:00
3000. SECONDS

4) ,~

Ar



10-DE 9317 :'5:57 WHC-SD-WM-DP-062, REV. 0
AMPLE: J 1426-5730
DATA COLLECTED ON 20-DEC-93 AT 16:55:41
)CAYED TO 0. DAYS, 0.0000 HOURS BEFORE THE START OF COLLECT.

R A D 1 0 N U C L I D E A N A L Y S I S R E P 0 R T

ACTIVITY CONCENTRATION IN

MEASURED ERROR

1.33E+01
D<4.37E-01
D<)3.09E-01
D<3.24E-01

.59E+00

.40E+00
77E+00

Lns 1
LD<2

4

Li! .92E-+00
I 1 29E-01

S.46E+02
LLD<2.52E-01

3.59E+00

+-1 .81E+00

+-2.96E-01

+-2. 1SE+00

+-4. 42E-01

3.59E+00 +-4.42E-01
1.77E+00 +-6.89E-01

DECAY
CORRECTED

1.83E+1
LLD<4.37E-G1
LLD<3.09E-01
LLD<8.24E-01
LLD<1.59E+00
LLD<2.40E+00

4.77E+00

LLD<l.
LLD<l.

1.
LLD<2.

3.

92E+00
29E-01
46E+02
52E-01
59E+00

Ci/LI

ERROR

+-1.81E+00

+-2.96E-01

+-2.18E+00

+-4.42E-01

3.59E+00 +-4.42E-01
1.77E+00 +-6.89E-01

ENERGY COMPARISON
(KEV)

EXPECT DIFF

59.54
74.67

356.02
537.27
727.20
133.51

1332.50
1173.24
320.09
795.84
661.65

1408.01
1274.45

123.07
1004.76
1274.80

105.31
86.54

0.16

-0.14
-0.25

-0.04

-0.25
0.16

-0.23
-0.60
0.17

-< S LLD2.39E-01 LLD<2.39E-01 1099.25
I' 2.3 E- 1 LLD<2.38E-O1 364.48

-)?353E+v00 LLD<2.53E+00 1460.75
j O7E-C2 LLD<5.27E-02 1596.20

1E-Cl LD<l. lIE-01 834.83
I- (0W 1S O 1./L7 F- 7Eu 127455 0.3

I) 1 ' CL-Cl
1 E-01

LF -LI
LILI .3E+03

Pl .07F-+04
ID~ '.SEt00
PL 4 2E00

I IC L )2:K Q 0iI'LD '. 5E-OI
lil L'L11 1.65-CO
H10 -1-0 3 . 76E+00
2 LID . 6E-01

IIF< . C6 - 1j LD .,3F-01

9 Ll , E -0 12.27E-CI

S LLP .9 E--

. -02
- -.. LD-c.7-OI

1 I. DurtUK

LLD-l .00E-01
LLD< I. 03-01

702.63
765.78

t-±-3I-f ) -1.50Ei0O 36.50 .1
LLD<3.32E-01 239.00
LLD<.93E+03 129.30
LLU<7.07E+04 148.57
LLD<4.16E-00 240.99
LLD<4.22E+00 186.10
LLD<2.62E-01 497.08
LLD<2.75E-01 497.08
LLD<3.76E+00 621.80
LLD<8.86E-0[ 427.89
LLD<3.SGE-0i 427.89
LLD<2.34E-01 264.66
LLD<3.63F-0i 391.67
LLD<2.27E-0I 513.99
LLD<l.78E+01 84.37
LLD<1.95E-01 583.20
LLD<2.57E-01 185.71
LLD<6.44E-02 1836.06
LLD<2.3E-O 1115.55
LD<1.95E-0 756.73

250

LI Df

LL
L L
LI

L-

F2



1.85E+02 +-3.36E+00

STANDARD DEVIATION = 0.26

k'* 'V/DISINTEGRATION
M 'ERMISSABLE ACTIVITY = 6.50
f'ASURFD ALTIVITY 1.31E+02

= kk**** (j****)

E-09 UC/LI
(+-3.33E+00) UC/LI

WHC-SD-WM-DP-062, REV. 0

ERROR QUOTATION AT 1.96
LD CON DEUCE LEVEL AT

SIGMA
85.0%

PEAKS NOT USED IN ANALYSIS

LW PL1 ENERGY NET AREA
KEV COUNTS

723.12
12

T, .96

239.
152.
114.

ERROR GAMMAS/SEC

20
29
36

.2

.0

.7

I . I6E+0 1
861 E 00
7 .23E+00

;K<S ELIMINATED BY BACKGROUND SUBTRACTION

p EF HERGY NET
LV COU

40.59

ERROR GAMMAS/SEC

123. 18.7 1.07E+01

EL

) r7 -'q

11)\ l 1.35E+02 +-3.36E+00



)~Q 4 &sDA>
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* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

* *

G AMMA S P E C T R UM ANA L Y S IS *

* * * * ** * ** ** * *** ** ** ** ** *** * ** ** * *** *

CANBERRA SPECTRAN-F V2.06 SOFTWARE WHC-SD-WM-DP-062, REV. 0
20-DEC-9319:03:27

A N A L Y S I S P A R A M E T E R S

MCA UNIT NUMBER: 2 / ADC UNIT N
DETECTOR NUMBER: 1 / GEOMETRY N
SPECTRUM SIZE: 4096 CHANNELS
ORDER OF SMOOTHING FUNCTION: 5
NUMBER OF BACKGROUND CHANNELS: 4 ON EACH
PEAK CONFIDENCE FACTOR: 85.0%
IDENTIFICATION ENERGY WINDOW: +- 1.50 KEV
ERROR QUOTATION: 1.96 SIGMA UNCERTAINTY

ENVIRONMENTAL BACKGROUND SUBTRACTED
LLD CALCULATION PERFORMED
MEASURED ENERGY DIFFERENCES LISTED
MULTIPLET ANALYSIS PERFORMED

UMBER:
UMBER:

1.0
42

SPECTRAL DATA READ DIRECTLY FROM MULTICHANNEL ANALYZER
ANALYZED BY: DM

SAMPLE DESCRIPTION: J-1426-5730 TRIP.
GEOMETRY DESCRIPTION: 22 ML LIQ
SAMPLE SIZE: l.O0OOE-03 LI / CONVERSION FACTOR:
STANDARD SIZE: l.OOOE+00 EA
AtALYSIS LIBRARY FILE: ANL205

5.OOOOE-01

:5SLLECT STARTED ON 20-DEC-93 AT 18:13:11

:uLECT LIVE
REAL
DEAD

DECAYED TO

TIME
TIME
T I ME

3000. SECONDS
3008. SECONDS
0.27 %

0. DAYS, 0.0000 HOURS BEFORE THE START OF COLLECT

ENERGY CALIBRATION PERFORMED 8-NOV-93
EFICIENCY CALIBRATION PERFORMED 9-NOV-93

&. ..2$-t

SIDE OF PEAK

ANI:



0 -D-F -93 19: 03 : 27

P E A K A N A L Y S I S

PK CENTROID ENERGY FWHM BACKGND NET AREA ERROR
CHANNEL KEV KEV COUNTS COUNTS %

t 119.78 59.73 1.11 2382.

2 173.30 86.73 1.35 2352.

3 211.27 105.45 1.06 2600.

4 246.83 123.23 1.27 2387.

1323.76
'447.10

661.60 1.60
723.27 1.67

S6 3 73.05 1.92

'§692 .EK 996.21 1.74
200 .12 1004.32 2.34

0 2346 4 1173.02 1.96
251.-" 1274.24 1.53

2654.65 1332.19
2 ..9 2- 1460.74

1460. 33

2.03
2.23,

456.
140.

14E.

141.
120.

84.
30.

19.
1 c

1869. 8.7 AM-241,U-237,
EU- 155

632. 23.3 CS-136,
EU-155,
EU-155A,
PB-214X,
TL-208X,
CD-109

444. 35.0 EU-155,
EU-155B,
NP-239

1773. 9.1 EU-152,CO-57,
EU-154A

51451. 0.9 CS-137
284. 17.4 SB-124,I-131,

AG-108,
EU-i 54D,
ZR-95

141. 31.6 EU-154E,
RH-106

101. 42.3 EU-154F
220. 20.6 EU-154G,

EU-152
1263. 6.0 CO-60
314. 12.4 EU-154,

EU- 154H,
NA-22

1177. 5.8 CO-60
78. 27.7 K-40

344. 10.8

2.cR QUOTATION AT 1.96 SIGMA
K *NF[DENCE LEVEL AT 85.0%

N1RCNML[ITAL BACKGROUND PEAK

A UND SUBTRACTION PERFORMED USING FILE SKOOll
k;AYK' WOUND 0ESCRIPTION: 3KG

AOUTND C1LLECT STARTED ON 24-AUG-92 AT 13:00:00
17K TiME: 3000. SECONDS

p. -

WHC-SD-WM-DP-062, REV. 0

NUCLIDES

2



-I - 19 :03:27 WHC-SD-WM-DP-062, REV. 0

J-1426-5730 TRIP.
LECTED ON 20-DEC-93 AT 18:13:11
TO 0. DAYS, 0.0000 HOURS BEFORE THE START OF COLLECT.

R A D 1 0 N U C L I D E A N A L Y S I S R E P 0 R T

ACTIVITY CONCENTRATION IN

MEASURED ERROR

! .81E+01
lLD<4.28E-01
LLD<3.18E-01
LLD<8.41E-01
LLD<I.66E+00
LLD<2.39E+00

5.12E+00

I-LLD< I!LDcl

I C l

. 90E+00

.37E-01
47E4 02
74 -01
7 1E -00

+-1 .30E+00

+-3.06E-01

DECAY
CORRECTED

1 .81E+01
LLD<4.28E-01
LLD<3.18E-01
LLD<8.41E-01
LLD<1.66E+O
LLD<2.39E+00

5. 12E+00

LLD<1.90E+00
LLD<1.37E-01

-2.20E+00 1.47E+02
LLD<2.74E-01

-4.62E-01 3.71E+00

.71F+00 +-4.62E-01
1.93E+00 +-6.78E-01

Ci/LI

ERROR

+-1 .80E+00

+-3.06E-01

+-2.20E+00

+-4.62E-01

3.71E+C0 +-4.62E-01
1.93E+00 +-6.78E-01

ENERGY COMPARISON
(KEV)

EXPECT DIFF

59.54
74.67

356.02
537.27
727.20
133.51

1332.50
1173.24
320.09
795.84
661 .65

1408.01
1274.45
123.07

1004.76
1274.80

105.31
86.54

0.19

-0.31
-0.22

-0.05

-0.21
0.16

-0.44
-0.56
0.15
0.18

59 [LD 2.36E-01 LLD<2.36E-01 1099.25
.- 11D<2.47E-01 LLD<2.47E-01 364.48
-4- LLD-2.60E+00 LLD<2.60E+00 1460.75

h-140 LLD<5.27E-02 LLD<5.87E-02 1596.20
.10E-01 LLD<1.IOE-01 834.83

L [ [.M7E-Cl411-1 LLD 1.11E --o

C 12 LLD<3-72E-01
3"J LCD<1.93-E+03

LLD<6.93EF04
_ LLD<4.14E700
LLD<4.26Ee00

3 ELD<2.57E-01
U 13 LLDF< .70E-01

UJ 1 0( D" 3.8 - -cl)

L j12. 2 2E - 0 1LL1 T.hE-Cl

D 1 55E-01
1-:.' 2. 233E - 01

1, LD<2. 60E -0
LLI<o .6. E-03

a ~ I .~f 9"r LLD I.91E-Dl

LLD<9.676-02 702.63
LLD<1.IIE-O1 765.78

LLD<3.72E-01 239.00
LLD<l.93E+03 129.30
LLD<6.93E+04 148.57
LLD<4.14E+00 240.99
LLD<4.26E+00 186.10
LLD<2.57E-01 497.08
LLD<2.70E-01 497.08
LLD<3.85E+00 621.80
LLD<9.05E-O1
LLD<9.05E-01
LLD<2.8E-01
LLD<3.55E-01
LLD<2.33E-01
LLD<1.73E+01
LLD<1.99E-01
LLD<2.60E-01
LLD<6.62E-03
LLD<2.95E-0i
LLD<1.91E-01

427.89
427.89
264.66
391.67
513.99
84.37

583.20
185.71

1836.06
1115.55
756.73

2541

SA!"PL :
DATA COL
DECAY ED

NUCL IDE

A- 133
'A- 140
" -212

K[YPR144

R-51

r0

/242</4 ~



L.88E+02 +-3.37E+00

STANDARD DEVIATION = 0.28

, V/** OI NTEGRAT ION
HAXIXHU PFRMI1 SADLE ACTIVITY = 6.40E-09

1 WA l EA;URI AC IIVITY = 1.84E+02 (+-3
TE.I R **k****(-*)

RPROR QUOTATION AT 1.96 SIGMA
LCD CONFIDENCE LEVEL AT 85.0%

PFAKS NOT USED IN ANALYSIS

UC/ LI
34E+00) UC/LI WHC-SD-WM-DP-062, REV. 0

FB ID EfiERGY NET AREA
HANF IL LV COUNTS

723.
273.
9%n.

2 7

05
21

284.
141.
101.

ERROR GAMMAS/SEC
%/

17.4
31.6
42.3

1.38E+01
8.03 E+00
6. 37E+00

r I MAIED 1,Y BACKGROUND SUBTRACTION

1 KGY NET A
LV CUUN

.)~ 74

REA ERROR GAMMAS/SEC
TS %

78. 27.7 6.79Et 00

"'cc

1.88E+02 +-3.37E+001T TAL



/!~-~t
* * * K * * * * k * * * * * * * * * * * * * * * * * * * * * * * * * * *
K *

S P E C T R U M A N A L Y S I S *

k * * -k * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

CANLIPRA SPECTRAN-F V2.06 SOFTWARE

20-DEF-9320:00:47

A N A L Y S I S P A R

MCA UNIT NUMBER: 2 / ADC UNIT N
DFTECYOR NUMBER: 1 / GEOMETRY N
SPECTPUM SIZE: 4096 CHANNELS
ORDER OF SMOOTHING FUNCTION: 5
NUMBER OF BACKGROUND CHANNELS: 4 ON EACH
PFK CONFIDENCE FACTOR: 85.0%
:=1FkCATION ENERGY WINDOW: +- 1.50 KEV
IYOR QUOTATION: 1.96 SIGMA UNCERTAINTY

ENVIRONMENTAL BACKGROUND SUBTRACTED
LCD CALCULATION PERFORMED
MEASURED ENERGY DIFFERENCES LISTED
MUL TIPLEFF ANALYSIS PERFORMED

WHC-SO-WM-DP-062, REV. 0

A M E T E R S

UMBER:
UMBER:

1.0
42

SIDE OF PEAK

PElTJAl DATA READ DIRECTLY FROM MULTICHANNEL
Nmll 4! U BY: DM

ANALYZER ANi:

QQ~lq; LkRI
&P 4 1E:

kJARD SIZE:
N A LIPAR

ION: J-1427-5730
PF!ON: 22 ML LIQ
1.000OF-03 Li
L.0OOOE+0O EA
Y FILE: ANL205

/ CONVERSION FACTOR: 5.0000E-01

4FARTED ON 20-DEC-93 AT 19:10:17

CA 0 1IVE TIME:
REAL TIME:
IEAD TIME:

3000. SECONDS
3022. SECONDS
0.73 %

K 0. DAYS. 0.0000 HOURS BEFORE THE START OF COLLECT

Ci CLIBRATION PERFORMED 8-NOV-93
FFICIENCY CALIBRATION PERFORMED 9-NOV-93

G A M M A



20-DEC-9320:00:47

P E A K A N A L Y S I S

PK CENTROLD ENERGY FWIM BACKGND NET AREA ERROR
CHANNEL KEV KEV COUNTS COUNTS %

WHC-SD-WM-DP-062, REV. 0

NUCLIDES

1 119.73 59.70 1.22 6471.

2 173.36 86.75 1.14 6599.

3 211.26 105.45 1.36 7138.

4 246.33 123.23 1.21 6570.

1 -A
-23
4417

12
32
10

l4. 19
ro252

591 .73
661 .63
723.27

.93

.59

.68

756.81 2.16
372.99 1.96

192.63 996.07 1.54
/.37 1004.44 1.82

1173.00 2.04
i.77 i274.22 1.91

4. 74 1332.23
2-21.43 1460.64

1460.83
1639.01 1764.62

2.09
1.39

0.62

1667.
1220.
266.

15

230.
238.

242.
239.

11 0.
53.

43.
9.

4.

4819. 5.5 AM-241,U-237,
EU-155

1225. 19.8 CS-136,
EU-155,
EU-155A,
PB-214X,
TL-208X,
CD-109

1203. 21.4 EU-155,
EU-155B,
NP-239

4399. 6.0 EU-152,CO-57,
EU-154A

151. 85.6 EU-154C
1647. 0.5 CS-137
738. 9.9 SB-124,I-131,

AG-108,
EU-154D,
ZR-95

203. 27.0 ZR-95,EU-154
376. 17.5 EU-154E,

RH-106
319. 19.0 EU-154F
544. 12.3 EU-154G,

EU-152
2659. 4.0 CO-60
812. 7.6 EU-154,

EU-i 54H,
NA-22

2317. 4.2 CO-60
106. 21.4 K-40

344.
13

10.8
75.4 81- 214C

PRt'KOR QUOTAT ION AT 1.96 SIGMA
LVE'_ AT 35.0%

ENIRONMENTAL BACKGROUND PEAK

RACKGROUND
CACKGROUND

3A ' GR U11IND

SUBTRACTION PERFORMED USING FILE BKOOll
DESCRIPTION: BKG
COLLECT STARTED ON 24-AUG-92 AT 13:00:00
LIVE T1ME: 3000. SECONDS

1
1
1



20-DEC-93 20:00:47

S\MLE 
[DITA (DL
DECAYE L

J-1427
LE CFED
TO

.5730
ON 20-DEC

0. DAYS,
-93 AT 19:10:17
0.0000 HOURS BEFORE THE START OF COLLECT.

R A D 1 0 N U C L ID E A N A L Y S I S R E P O R T

A\CTIVITY CONCENTRATION IN

MEASURED ERROR

4.E7EvOl

LLD-c5.23E-01
1LD<1.34E+00
LLD<2.64F+00
LLDC3.98E+00

I .01E+01

[LLD<3.20E+00

LLD<.92E-01
4.34E+02

LLD<3.47E-01
9.57E+00

+-3. 42E+00

+-4.39E-01

+-5.69E+00

+-7.33E-01

9.58E+00 +-7.33E-O1
3.23E400 i-1.13Em00

DECAY
CORRECTED

4.67E+01
LLD<7.21E-01
LLD<5.28E-01
LLD<1.34E+00
LLD<2.64E+00
LLD<3.98E+00

1 .01E+01

LLD<3.20E+0
LLD<l.92E-O1

4.34E+02
LLD<3.47E-01

9.57E+00

Cl/LI

ERROR

+-3.42E+00

+-4.39E-01

+-5.69E+00

+-7.33E-01

9.58E+GO +-7.33E-01
5.23E+00 *-1.13E+00

ENERGY COMPARISON
(KEV)

EXPECT DIFF

59.54
74.67

356.02
537.27
727.20
133.51

1332.50
1173.24
320.09
795.84
661.65

1408.01
1274.45

123.07
1004.76
1274.80

105.31
86. 54

0.17

-0.27
-0.24

-0.02

-0
0

-0
-0
0
0

.23

.16

.32
.58
.15
.21

. -Ol L1D:3.39E-01 1099.25

.16-01 LLD<:4.16E-O3 364.48
57 E 00 LLD<2.57E+00 1460.75

iU L 7.05E -02 LLDs7.05E-02 1596.20
1 [ .64E-01 LLD<1.64E-01 834.83

F+9fLn + 2.SOE-OI 3.40E-O0 I 2.GOC 01 --- ~/4br -33 I
- 1.52E-01 LLD<I.52E-01 702.63
0 I51E-01 LLD<I.51E-01 765.78

3 6.27E-01 LLD<6.27E-01 239.00
I 1,, 3.20 E03 LLD<3.2OE+03 129.30
LD 1.I6E05 L[D<1.16E+05 148.57
-1-l .90E+v00 LLD<6.90E+00 240.99

7.14Ei0 LLD<7.14E+&C 186.10
U 03 ' L 4.37E-01 LLD<4.37E-01 497.08

-03 LLD<4.60E-01 LLD<4.60E-01 497.08
URH106 LLD<6.17E+00 LLD<6.17E+00 621.80

25 LLD<1.49E+00 LLD<I.49E+Oo 427.89
-1254 LD<I.49E-00 LLD<1.49E+0O 427.89

4.68E-0 LLD<4.68E-01 264.66
. 7E-01 LLD<6.07E-O[ 391.67

I . E LLD 3. 7111-Cl 513.99
+ 1LLDC2.9ILE+i 84.37

583.20

-trUst ..~ -

ILL 4.3 -0 185.71
L L .I- 1836.06

.9 - LLD<3. 9 E-01 1115.55

724.20 -0.93

NULLM HL

WHC-SD-WM-DP-062, REV. 0

IN 24'

A -13
t -14 P
>-2 12

R 14 4
6 0-

S- 134
- 137

U- 15,

- - ' k "



TOTAI 5.33E+02 +-7.27E+00

STANDARD DEVIATION = 0.34

PBAR = **** MEV/DISINTEGRATION
lAXIMUM PERMISSABLE ACTIVITY = 5.37E-09 UC/LI
!OTAL MESURED ACTIVITY = 5.23E+02 (+-7.24E+00) UC/LI

TECH. SPEC. - ****** (+-***

ERROR QUOTAT[ON AT 1.96 SIGMA
LLD CONFIDENCE LEVEL AT 85.0%

PEAKS NOT USED IN ANALYSIS

I[;W E 2RGY NET AREA ERROR
S! r 1 V OCUN15 %0

!. 4 .1 i
746 .52
1992.63
3529.01

591 .73
S72.99
996.07

1764.62

151
376
319

13

85.6
17.5
19.0
75.4

GAMMAS/SEC

6. 16E+00
2. 14E01
2.02E+01
1 . 35E+00

PEAKS LI IMINATED BY BACKGROUND SUBTRACTION

If 31D ENERGY NET AREA
. KEV COUNTS

ERROR GAMMAS/SEC
%/

106. 21.4 9.19E+00

WHC-SD-WM-DP-062, REV. 0

5.33E+02 +-7.27E+00

!7: .1. 0.64



* * * * * * * * * *** ********
*

S P E C T R U M A N A L Y S I S *

*
* I I k * k * k k * * * * * * * * * * * * * * * * * * * * * * * * * *

CAN&ERRA SPECTRAN-F V2.06 SOFTWARE

20A-F'I -9320:57:04 WHC-SD-WM-DP-062, REV. 0

A N A L Y S I S P A R A M E T E R S

MCA UNIT NUMBER
DETECTOR NUMBER
sPEk lUm SIZE:

PRDER OF SMOOTH
UPPE OF BACKG
EVK 'UNFIDE!CE
DE IFICATION

)( '.TATION

2 / ADC UNIT N
1 / GEOMETRY N

4096 CHANNELS
ING FUNCTION: 5
ROUND CHANNELS: 4 ON EACH

FACTOR: 85.0%
ENERGY WINDOW: +- 1.50 KEV
: 1.96 SIGMA UNCERTAINTY

UMBER:
UMBER:

1.0
42

IRK VLNIAt BACKGROUND SUBTRACTED
LLD CALCLULATION PERFORMED
MEURED ENERGY DIFFERENCES LISTED

UL IPLEI ANALYSIS PERFORMED

a ' V PA VA READ DIRECTLY FROM MULTICHANNEL ANALYZER ANI:
N Y LI BY: DM

X - C' RIPTION: J-1427-5730 DUP
,E SCRIPTION: 22 ML LfQ

SIZE: 1.0000 0- 3 LI
' P S!/: 1.00000E+ EA

Il 14 OARY FILE: ANL205

/ CONVERSION FACTOR: 5.000OE-01

STARTED ON 20-DEC-93 AT 20:06:33

REAL
DEAD

:iE
FI NE
F INE

3000. SECONDS
3022. SECONDS
0.73 %

0. DAYS, 0.0000 HOURS BEFORE THE START OF COLLECT

NI1VA I BON
N "AL R

PERFORMED 8-NOV-93
!ION PERFORMED 9-NOV-93

G A M M A

SIDE OF PEAK



20-DEC-9320:57:04

P E A K A N A L Y S I S

PK CENTROID F FNRGY FWHM BACKGND NET AREA ERROR
CHANNEL KEV KEV COUNTS COUNTS %

NUCLIDES

1 119.75 59.71 1.13

2 173.62 86.64 1.12

6516

7201

3 211.28 105.46 1.04 7291

4 246.34 123.23 1.17 6567

496.30
1323.34
1447.12

248.
661.
723.

18
64
23

49
59
64

1513.74 756.59 1.22
1746.49 872.98 1.60

1993.01 996.26 1.57
2009.54 1004.53 1.96

2346.42 1173.01 1.89
2543.99 1274.34 2.00

2664.95 1332.34
2921.91 1460.88

1460.83

1.98
1.10

6608
1264

261
15

315.
301.

244.
234.

89.
58.

26.
19.

4661. 5.7 AM-241,U-237,
EU-155

1464. 17.8 CS-136,
EU-155,
EU-155A,
PB-214X,
TL-208X,
CD-109

971. 26.6 EU-155,
EU- 155B,
NP-239

4462. 6.0 EU-152,CO-57,
EU-154A

805. 30.5 EU-154B
2528. 0.5 CS-137
749. 9.8 SB-124,I-131,

AG-108,
EU-154D,
ZR-95

157. 39.2 ZR-95,EU-154
311. 20.9 EU-154E,

RH-106
292. 20.5 EU-154F
539. 12.3 EU-154G,

EU- 152
2703. 3.9 CO-60
795. 7.6 EU-154,

EU- 154H,
NA-22

2446. 4.0 CO-60
109. 22.9 K-40

344. 10.8

RROR1 QUl [AT ION AT 1.96 SIGMA
EAK CONFIDENCE LEVEL AT 85.0%

- NVI ONMENTAL RACKGROUND PFAK

SA CK ROUND
BACKGROUND
SACKGROUND

A(KGROUrN

SUBTRACTION PERFORMED USING FILE BKOOll
DESCRIPTION: BKG
COLLECT STARTED ON 24-AUG-92 AT 13:00:00
LIVE TIME: 3000. SECONDS

WHC-SD-WM-DP-062, REV. 0

4
5
5E

nw
4

N



WHC-SD-WM-DP-062, REV. 020-DEC-9320:57:04

5730 DUP.
ON 20-DEC-93 AT 20:06:33
0. DAYS, 0.0000 HOURS BEFORE THE START OF COLLECT.

R A D 1 0 N U C L I D E A N A L Y S I S R E P 0 R T

ACTIVITY CONCENTRATION IN uCi/LI

MEASURED ERROR
DECAY

CORRECTED ERROR

ENERGY COMPARISON
(KEV)

EXPECT DIFF

.52E+01

.26E-01

.26E-01
33E 00

.60L 00

.94E +00

.06E+D I

.19E+00

.84E-01

.37E+02

.28E-01

.38E+00

+-3.37E+00

+-4.48E-01

,-5. 72E+00

+-7.23E-01

4. 52E+01
LLD<7.26E-01
LLD<5.26E-01
LLD<l.33E+00
LLDC2.60E+00
LLD<3.94E+00

LLD<3
LLD<l

4
LLD<2

9

*.S C e- 7.23E-01 9
.2L.0 -1.13E+00 4

ILD, 3.47K-Cl
I LD 4. 11E-0 1

+00

-02
-01

+-3.37E+00

1.06E+01 +-4.48E-01

.19E 00

.84E-01
37E+[±02
.28E-01
38E+00

+-5.72E+00

+-7.23E-01

. 3IE+OO +-7.23E-01

.22E+00 +-1.13E+00

LLD<3.47E-01
LLD<4. 1E-01
LLD<2.62E+00
LLD<8.05E-C2
L-LD<l.59E-01

59.54
74.67

356.02
537.27
727.20
133.51

1332.50
1173.24
320.09
795.84
661.65

1408.01
1274.45

123.07
1004.76
1274.80
105.31
86.54

1099.25
364.48

1460.75
1596.20
834.83

0.18

-0.16
-0.23

-0.01

-0.
0.

-0.
-0.
0.
0.

11
16
23
46
16
10

H1 .43E-01 L' .43E-01 702.63
5 LL 1.55E-01 L LS E-01 765.78

0D [' . K-C1 239.00
LL 1E 03 129.30
LLD L*.1605 148.57

-7[iCO LLD<,6.87E+OO 240.99
1 0f0 LLO<7.09EF0O 186.10

i L D.39E-01 LLD<4.39E-0l 497.08
S.62-C LLD<4.62E-01 497.08

'J'iO f LL C6.30EOO LLD<6.30E+00 621.80
-12 LLD I.52EF00 LLD<1.52E+00 427.89

1 ''- 25A LD<.52E LLD<1.52E+00 427.89
0<4.73E-01 LLD<4.73E-01 264.66

K-l LLD<6.03E-0l 391.67
LLD<3.75E-01 513.99

9LL<2.91E,01 84.37
LLCD<3.23E-CI 583.20
LLD<4.29E-01 185.71

S> EK-02 LLD<4.75E-03 1836.06
- 3E-Cl LLC<4.13E-01 1115.55

724.20 -0.92

/c/st §94 -

%CSo~~ p-at 5

i4 JPLU:
DATA CL
DECIrD

J 1427
L [CT 1)
10

NUCL IDE

AM- 24 1
-0243

CA- 133
A- 140
1-212

C060

34
37

,U- 152
U- 154

4
LLD<7

IL I
1 1.IL I -

i-L D<1-LD 3

1<2
9

SIHl

LI)3.62E
LD', .05E
ID 1. 59E



10 FI 5.35F+02 +-7.34E+00

STANDARD DEVIATION = 0.30

PA.R - ***** MEV/DISINTEGRATION
WAInUM PERMISSABLE ACTIVITY = 5.7

OfAL MEASURED ACTIVITY = 5.25E+02
TECh. SPEC. = ****** (+-****)

-PPZR QUWTATION AT 1.96 SIGMA
15 CONEIDENCE LEVEL AT 85.0%

PEAKS NOT USED IN ANALYSIS

OE-09 UC/LI
(+-7.31E+00) UC/LI

WHC-SO-WM-DP-062, REV. 0

:;N WlD ENERGY NET AREA
HAKNEL KEV COUNTS

;96. 2D
16.19

." .!

248.18
72 .9S

996.26

805.
311.
292.

ERROR GAMMAS/SEC
%/

30.5
20.9
20.5

1. 55E+01
I.77E+01
1 .85E+01

K4 FIl INATED BY BACKGROUND SUBTRACTION

L .EV COU

2921.91 1460.33

ERROR GAMMAS/SEC
%<

109. 22.9 9.51E+00

5.35E+02 +-7.34E+00

2 f 1 Q,



k * *

S P E C TR UM ANA L Y S IS

k k * k * k k * * * * * * * * * * * * * * * * * * * * * * * * * * * *

ANREFRA SPFCTRAN-F V2.06 SOFTWARE WHC-SD-WM-DP-062, REV. 0
20-DEC-9321 :54:36

A N A L Y S I S P A R A M E T E R S

nCA UNIT NUMBER: 2 / ADC UNIT N
DE FECTOR NUMBER: I / GEOMETRY N
SPECTRUM SIZE: 4096 CHANNELS
'RDCR OF SMOOTHING FUNCTION: 5
SUiBER OF BACKGROUND CHANNELS: 4 ON EACH
'EAK CONFIDENCE FACTOR: 85.0%
IDENTIFICATION ENERGY WINDOW: +- 1.50 KEV

RR)R .IUCTAT!ON: 1.96 SIGMA UNCERTAINTY

iP0E000L BACKGROUND SUBTRACTED
nn [PULAhl- PERFORMED

V00 2 E0GY DIFFERENCES LISTED
I'pL ANALYSIS PERFORMED

TIAL DATA READ DIRECTLY FROM MULTICHANNEL
N FzED FY: DM

UMBER:
UMBER:

1.0
42

SIDE OF PEAK

ANALYZER ANI:

A041 OESRIPTION: J-1427-5730 TRIP.
IRY DESCRIPTION: 22 ML LIQ

7E 1.000E-03 LI / CONVERSION FACTOR:
1 S Sit: I.0000E+00 EA

nARY FILE: ANL205

QEL II I 11V

DF/ID

ECAYFID TO

[IME:
rIME:
I IME:

3000. SECONDS
3023. SECONDS
0. 76 /

0. DAYS, 0.0000 HOURS BEFORE THE START OF COLLECT

00 ALIATION PERFORMED 2-NOV-93
C AlBRATION PERFORMED 9-NOV-93

G AMMA

* / i4' Iti

*i 2 A) IS

*

-w02 ON 20 DEC-93 AF 21:04:05

5.0000E-01



'-I r -9-21 :54:36

P E A K A N A L Y S I S

PK CENIPOID ENERGY FWHM BACKGND NET AREA
CHANJNEL KEV KEV COUNTS COUNTS

ERROR

>:9.70 59.69 1.16 6541.

2 173.67 86.66 1.21 7187.

3 211.26 105.45 1.11 7146.

4 246.79 123.21 1.20 6805.

1 3

it;;

.71

.I1

.l1

591 .58
661 .62
723.27

.23

.53

.49

'513.95 756.70 2.10
16.28 873.17 1.85

>9" 996.03 1.44
-. 1004.54 1.87

2 6 . 4  1173.03 2.04
1274.20 2.11

1332
192>1 1460

1460

25
53
83

.39

.74

1540.
1253.
294.

312.
293.

252.
258.

126.
46.

37.
7.

4716. 5.7 AM-241,U-237,
EU-155

1525. 17.1 CS-136,
EU- 155,
EU- 155A,
PB-214X,
TL-208X,
CD-109

1216. 21.2 EU-155,
EU- 155B,
NP-239

4487. 6.0 EU-152,CO-57,
EU- 154A

104. 115.6 EU-154C
153329. 0.5 CS-137

735. 10.2 SB-124,1-131,
AG-108,
EU- 154D,
ZR-95

151. 39.6 ZR-95,EU-154
353. 18.6 EU-154E,

RH-106
279. 21.5 EU-154F
524. 13.0 EU-154G,

EU- 152
2607. 4.1' CO-60
887. 7.0 EU-154,

EU-154H,
NA-22

2411. 4.1 CO-60
94. 22.2 K-40

344. 10.3

L 7222 CL'Sf rai0 AT 1.96 SIGMA
EA 1 IDENCE LEVEL AT 85.0%

SONME$TAL SACKGROUND PEAK

R2G SUSTRACTI0U PERFORMED USING FILE BKOOIl
JI SCRIPT ON: BKG
LLECT STARTED ON 24-AUG-92 AT 13:00:00

LIVE TINE: 3000. SECONDS

WHC-SD-WM-DP-062, REV. 0

NUCLIDES

1
1
1

1
1



'0 DC 9321:54:36

SAMPLE: J-1427-5730 TRIP.
DATA COLLECTED ON 20-DEC-93 AT 21:04:05
DECAYED TO 0. DAYS, 0.0000 HOURS BEFORE THE START OF COLLECT.

R A D 1 0 I U C L I D E A N A L Y S I S R E P 0 R T

ACTIVITY CONCENTRATION IN
DECAY

MEASURED ERROR

4. 57E+01
LLD<7.20E-01
LLD<5.29E-01
LLD<l.39E+00
LLD<2.64E+00
LL [,3. 96E-00

LLL3.20E+00
LLD<I .39E-0

4.39E+02
LL 3.30E-01

S.05E+Ol

+-3.39E+00

-4.47E-01

+--5. 74E+00

+-7.46E-01

1.05E+01 +-7.46E-01
S.2SE+00 +-1.13E+00

CORRECTED

4. 57E+01
LLD<7.20E-01
LLD<5.29E-01
LLD<1.39E+00
LLD<2.64E+00
LLD<3.96E+00

1 .05E+O1

LLD<3.20E+00
LLD<1.89E-01

4. 39E+02
LLD<3.30E-01

1 .05E+01

Ci/LI

ERROR

+-3.39E+00

+-4.47E-01

+-5.74E+00

+-7.46E-01

1.05E+01 +-7.46E-01
5.28E+00 +-1.13E+00

ENERGY COMPARISON
(KEV)

EXPECT DIFF

59.54
74.67

356.02
537.27
727.20
133.51

1332.50
1173.24
320.09
795.84
661.65

1408.01
1274.45
123.07

1004.76
1274.80

105.31

0.15

-0.25
-0.21

-0.03

-0.25
0.14

-0.22
-0.60
0.14

86.54 0.12
3.38E-S LLD<3.33E-0 1099.25

I 9D 4..21-01 LLD<4.12E-01 364.48
'I JD 2.57E+00 LLD<2.57E+0O 1460.75

41 L t 7.05E-02 LLD<7.05E-02 1596.20
S .59E-01 LLD<I.59E-01 834.83

42-94 LL I' . 51E-01 LLD<I.51E-01 702.63
:41-95 LLD <1.53E-0 LLD<1.53E-OL 765.78

8-2:2 LLD<.23E-01 LLD<6.23E-0L 239.00,j L! 3.26E103 LLD<3.26E 03 129.30
- I 17E+05 LLD<l .17E 05 148.57

2 :6 6.97E 00 LLD<6.97E0- 240.99
lk7. 10E+00 LLD<7.10E00 186.10

- 3 L 4.33E-01 LLD<4.33E-O1 497.08
S !D 4.5 E-01 LLO<4.56E-01 497.08

-H '0 LLD<6 .OCC E+- LLD<6.OCE+00 621.80
SLLD<1.52E+0O LLD<1.52E+00 427.89

'05' LEFD1.52E+oo LLD<l.52E+00 427.89
LLD<4.69E-O1 LLD<4.69E-01 264.66
L! 11 E-01 LLD<6.IOE-01 391.67

'3?. E 01 LLD<3.8]E-O1 513.99
L C~ LLD<2.94E+01 84.37

CL.i- LLD<3.40E-01 583.20
I . I01 LLD<4.32E-01 185.71

42E- ) LLD<6.44E-02 1836.06
3.83E-01 LLD<3.83E-01 1115.55

724.20 -0.92

it.-?,

i E~jt /5z&s-

A- .)t~12./9

ULL IDF

WHC-SD-WM-DP-062, REV. 0

Cj I

134

152
154

1541
5 C

- -J---



5.42F+02 -7.38E+0 E

STANDARD DEVIATION = 0.32

PA\R =**** MEV/DISINTEGRATION
/XIMUM PERMISSABLF ACTIVITY = 5.60E-09

L MEASURED ACT VITY = 5.31 [+02 (+- 7
r I. SPEC = *- **** +-****)

PROR QUOrArION AT 1.96 SIGMA
Wi CONFIDENCE LEVEL AT 85.0%

PEAKS NOT USED IN ANALYSIS

UC/LI
.34E+OO) UC/LI WHC-SD-WM-DP-062, REV. 0

KNTROIJ ENERGY NET AREA ERROR
CHANEL KEV COUNTS %

591.
273.
9?6 .

5 3
17
03

104.
353.
279.

115
18
21

6
6
5

GAMMAS/SEC

4.25E+OO
2.0OE+OI
1 .77E+01

7H .! lV Wf BACKGROUND SUBTRACTION

i DY NET AREA
COUNTS

ERROR GAMMAS/SEC

94. 22.2 8.18E+00

IU

0.~. 1'.I32

0177

5.42E+02 +-7.38E+OO



It /07

& k P P k * P * k * * * * * * * * * * * * * * * * * * * * * * * * * * *

*

C A M M A S P E C T R UM ANA L Y S IS *

*
I * A k P k* * * * * * * * * * * * * * * * * * * * * * * * * * * *

CANBERRA SPECTRAN-F V2.06 SOFTWARE WHC-SD-WM-DP-062, REV. 0
?0-DEC-9323:16:16

AN A L Y S I S P A R AME T E R S

MCA UNIT NUMBER: 2 / ADC UNIT N
ETECIOR NUMBER: 1 / GEOMETRY N
PIFTRUM SIZE: 4096 CHANNELS
PRER OF SMOOTHING FUNCTION: 5

NUMER OF BACKGROUND CHANNELS: 4 ON EACH
EAK CONFIDENCE FACTOR: 85.0%
DENTIFICATION ENERGY WINDOW: +- 1.50 KEV
RROR QUOTATION: 1.96 SIGMA UNCERTAINTY

INVIRONMENTAL BACKGROUND SUBTRACTED
LD CALCULATION PERFORMED
iEASURFD ENERGY DIFFERENCES LISTED

'-'UT!PLT ANALYSIS PERFORMED

UMBER:
UMBER:

1.0
42

nATA RFAD DIRECTLY FROM MULTICHANNEL ANALYZER ANI:
3Y , Ill!B

AMPl DESCRIPTION: J 1428-5730
KEOMETRY DESCRIPTION: 22 ML LIQ

AMPLE SIZE: 1.000E-03 LI
TANDARD SIZE: I.OOOOE+00 EA
.ALYSS LIBRARY FILE: ANL205

/ CONVERSION FACTOR: 5.OOOOE-01

LLELi STARTED ON 20-DEC-93 AT 22:26:00

I" ME:
IKE:
!ME:

5001 TO

3000.

0.27

SECONDS
SLCONDS

0. DAYS, 0.0000 HOURS BEFORE THE START OF COLLECT

:RGY CALIBRATION PERFORMED 8-NOV-93
FICIENCY CALIBRATION PERFORMED 9-NOV-93

SIDE OF PEAK

P! IPA



?0 -EK9323:16:l WHC-SO-WM-DP-062, REV. 0
P E A K A N A L Y S I S

K 1TRO I ENERGY FWHM BACKGND NET AREA ERROR
_NEL KEV KEV COUNTS COUNTS %

NUCLIDES

1 119.73 59.70 1.12

2 173.87 86.76 0.81

3 211.17 105.41 1.11

1 246.73 123.20 1.33

1323.79 661.61 1
1447.03 723.23 1

2204

2223

2484

2706

.58

.73

V II r,3 873.05 2.16

. H 4.65 .1.61

1173.03 1.83
C ,.5 ' 1274.14 1.98

I664.53 1332.16
922.22 1460.57

1460.32

2.15
2.37

421.
99.

73.

91.

53.
30.

18.
5.

1572. 9.9 AM-241,U-237,
EU-155

477. 29.6 CS-136,
EU- 155,
EU-155A,
PB-214X,
TL-208X,
CD-109

325. 46.3 EU-155,
EU-155B,
NP-239

1162. 14.4 EU-152,CO-57,
EU-154A

53062. 0.9 CS-137
214. 19.7 SB-124,I-131,

AG-108,
EU-1540,
ZR-95

108. 31.5 EU-154E,
RH- 106

143. 26.8 EU-154G,
EU-152

817. 7.4 CO-60
229. 15.1 EU-154,

EU- 154H,
NA-22

721. 7.5 CO-60
112. 19.7 K-40

344. 10.8

1 I iN AT 1.96 SIGMA

iL CKG2UUND PEAK

/*CKMiKUNO
ACK.RIUN
2AC KG @Riii

CK EQ 2ND 0

SUBTRACTION PERFORMED USING FILE BKOO11
DESCRIPTION: BKG
COLLECT STARTED ON 24-AUG-92 AT 13:00:00
LIVE TIME: 3000. SECONDS



20 oC 923:1:16WHC-SD-WM-DP-062, REV. 0

NPLEF: J 1428 -5730
jA\TA COLLECTED ON 20-DEC-93 AT 22:26:00
)(ElE 10 0. DAYS, 0.0000 HOURS BEFORE THE START OF COLLECT.

R A D I 0 N U C L I D E A N A L Y S I S R E P 0 R T

NUCLIDE ACTIVITY CONCENTRATION IN uCi/LI ENERGY COMPARISON
DECAY (KEV)

MEASURED ERROR CORRECTED ERROR EXPECT DIFF

JI-241 1.52E+01 +-1.67E+00 I.52E+CI +-1.67E+00 59.54 0.16
'JI- 243 -LL <4.26E-01 LLD<4.26E-Cil 74.67

5-13 L D-3.22E-01 LLD<3.22E-Cl 356.02
[0 1 f) 3.04EF- 01 LLD<8.04E-Cl 537.27

212 LlnD 1.50E+00 LLD<1.50E+00 727.20
R, P144 LLD ,2.39E+00 LLD<2.39E+00 133.51

0 -'30 3 .13E+00 +-2.39E-01 3.13E+00 +-2.39E-01 1332.50 -0.35
1173.24 -0.20

-i1 LLD<1.89E+00 LLD<1.89E+00 320.09
-! -LD<l.IOE-0I LLD<1.10E-01 795.84

37 1.52E+02 +-2.25E+00 1.52E+02 +-2.25E+00 661.65 -0.04
5 AlDC .'3E-01 LLD<3.13E-01 1408.01

l !54" 2.70E+ 00 -4.09E-ol 2.70E+00 +-4.09E-01 1274.45 -0.31
123.07 0.13

1004.76 -0.11
ii H i c.70E+oo +-4.09E-01 2.70E+00 +-4.09E-01 1274.80 -0.66
n5 1.41E+00 +-6.56E-01 1.41E+00 +-6.56E-01 105.31 0.10

86.54 0.22
59 LLD<2.41E-01 LLD<2.41E-01 1099.25

- 1 L-LD<2.43E-01 -LLD<2.43E-01 364.48
- LL-D<2.55E+00 LLD<2.55E+00 1460.75

,; LLD0<5.87E-02 LLD<5.87E-02 1596.2C
"ID'9.94E-02 L-LD<9.94E-02 834.83

7E-0 LLD 9. 17E-02 702. 63
40 02_LLJD 9. 4CE-02 765.78

Fnne 44FE±.0 86.50 0.76 t- 6
D 376E01 LD<3.76E 01 239.00

D , 91E+ 0 3 LLD<1.91E+03 129.30
"YL - .11 O E+04 LLD<7.O0E+04 148.57

24 LlD[<4.15E+00 LLD<4.15E+013 240.99
,226l LLD<4.27E+00 LLD<4.27E+01) 186.10
U 103 LLD[<2.U'IE-01 LLD<2.61E-01 497.08
Ul l -3 LD<2.75E-01 LLD<2.75E-01 497.08

H!06 LLD<3').66E+00 LLD<3.66E+0i0 621.80
5 LD<9 l5E01LLD<9.15E-0 427.89

I ; L -9 1 E - 01 LLD<9.15E-01 427.89
LPC2 6E-01 LLD<2.86E-01 264.66

3 S 3.1 -01 LLD<3.61E-01 391 .67
DG .1[ 0iLL5<2.31E-01 513.99

D' D< .7 0 1 LLD)< I. 7 0E+ 0 1 84.37
S LLD<1.98E-0I LLD<I.98E-O[ 583.20

-- -LD<2.57E-01 LLD<2.57E-01[ 185.71
L LLD'< 4. 7 5E-02 LLD<4.75E-02 1836.06
'-!-D<2 .24E-01 LLD<2.24E-0] 1115.55

- .L D< 1. 69E-o1 LLD<1.69)E-01 756. 73

30



1.83E+02 +-3.28E+00

STANDARD DEVIATION = 0.29

I - * I*** MEV/DISINTEGRATION
AI W' RISS ALE ACI1VITY = 7.46E-09 UC/LI
iW H! AUlE D ACTIVITY = 1 .80E±02 (+-3.26E+00)

It .L PC I >p k*&*** + * *I

RROR QUOTATION AT 1.96 SIGMA
ILD CONFIDENCE LEVEL AT 85.0%

PEAKS NOT USED IN ANALYSIS

r'Ru HNRGY NET
WN KLV COO

01 723.23
1710.63 873.05

UC/LI

ERROR GAMMAS/SEC
%,

214. 19.7 1.04E+01
108. 31.5 6.13E+00

W0Y lIMtNATED BY BACKGROUND SUBTRACTION

NTTK ! ENIRGY NET
LV CoU

COU

ERROR GAMMAS/SEC

112. 19.7 9.72E00

WHC-SD-WM-DP-062, REV. 0

J I ():A 1.33E+02 +-3.28E+00



~/y4~

'<-K?

/

S P E C T R U M A N A L Y S I S

k * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

nANBERRA SPECTRAN-F V2.06 SOFTWARE

*1-DFC-9300:17:19

A N A L Y S I S

MCA UNIT NUMBER: 2 / ADC UNIT N
DETECTOR NUMBER: 1 / GEOMETRY N

PECTRUM SIZE: 4096 CHANNELS
ORDER OF SMOOTHING FUNCTION: 5
lUMBER OF BACKGROUND CHANNELS: 4 ON EACH
PEAK CONFIDENCE FACTOR: 85.0%

DWENtIICATION ENERGY WINDOW: +- 1.50 KEV
RROR )UOTATION: 1.96 SIGMA UNCERTAINTY

2!0[INIA\L BACKGRO
DI foLnULAI [ON PERFO

EASURED ENERGY DIFFE
Ut flPI E f ANALYSIS PE

WHC-SD-WM-DP-062, REV. 0

P A R A M E T E R S

UMBER:
UMBER:

1.0
42

SIDE OF PEAK

UND SUBTRACTED
RMED
RENCES LISTED
RFORMED

.'ITRAL DATA READ DIRECTLY FROM MULTICHANNEL
Y/ED BY: MB

AMPLE DESCRIPTION: J 1428-5730
n RHfY DESCRIPTION: 22 ML LIQ

AMPLE SIZE: I.0000E-03 LI
*DV KI 7: 1.0000E00 EA

nl : >_LBRY FILE: ANL205

/ CONVERSION FACTOR: 5.OOOOE-01

C ' ID ON 20-DEC-93 AT 23:27:04

HPUL: LfVE
RAL
DEAD

DI CA; FD TO

FIME
TIME
IlME

3000. SECONDS
3008. SECONDS
0.27 %

0. DAYS, 0.0000 HOURS BEFORE THE START OF COLLECT

F FCAL!RATION PERFORMED 3-NOV-93
NY CAE1BRATION PERFORMED 9-NOV-93

A.. <S

G A M M A

ANALYZER AN1:



WHC-SD-WM-DP-062, REV. 0
P E A K A N A L Y S I S

[K CENTROID ENERGY FWHM BACKGND NET AREA ERROR
CHANNEL KEV KEV COUNTS COUNTS %

I 119.70 59.69 1.26 2355.

2 173.86 36.76 1.21 2268.

3 211.46 105.55 1.45 2456.

4 246.33 123.23 1.20 2292.

5 1323.78 661.61 1.57
6 1447.15 723.30 1.22

7 i746.69 873.08 0.99

0 1992.06 995.78 1.63
2009.69 1004.60 1.40

3346.31 1172.96 2.02
S248.67 1274.18 1.40

654.73 1332
< 1.54 1460

1460

QUOTATION
>/K 1:NF DENGCE

.23

.69

.83

1.74
1 .34

474.
99.

98.

73.
75.

32.
26.

13.
7.

1434. 11.0 AM-241,U-237,
EU-155

416. 34.1 CS-136,
EU- 155,
EU-155A,
PB-214X,
TL-208X,
CD-109

472. 32.2 EU-155,
EU-1558,
NP-239

1497. 10.4 EU-152,CO-57,
EU-154A

53688. 0.9 CS-137
215. 19.6 SB-124,I-131,

AG-108,
EU- 154D,
ZR-95

98. 37.8 EU-154E,
RH-106

95. 35.0 EU-154F
172. 21.8 EU-154G,

EU- 152
868. 7.0 CO-60
251. 14.0 EU-154,

EU-154H,
NA-22

788. 7.1 CO-60
103. 21.3 K-40

344. 10.8

AF 1.96 SIGMA
LEVEL AT 85.0%

SNVIRONMENTAL BACKGROUND PEAK

SUBTRACTION PERFORMED USING FILE BKO011
DESCRIPTION: BKG
COLLECT STARTED ON 24-AUG-92 AT 13:00:00
LIVE TINE: 3000. SECONDS

NUCLIDES

VOUND

f NDEF! 0



WHC-SD-WM-DP-062, REV. 0-05 :17: 19

J 1428-5730
LECTED ON 202DEC-93 AT 23:27:04
TO 0. DAYS, 0.0000 HOURS BEFORE THE START OF COLLECT.

R A 9 I 0 N U C L I D E A N A L Y S I S R E P 0 R T

ACTIVITY CONCENTRATION IN

MEASURED ERROR

1.39E+01 +-1.66E+00
36E-01
18E-01
13E-01
46E+00
35E+00
42 E+00

94 Ei-00
15E-0I
54E+02
7 4E-[01
9SF 00

+-2.49E-01

DECAY
CORRECTED

I .39E+01
LLD<4.36E-O1
LLD<3.18E-C1l
LLD<8.13E-01
LLD<1.46E+00
LLD<2.35E+00

3. 42E+CO

LLD<1.94E+CO
LLD<1.15E-01

+-2.27E+00 1.E4E+02
LLD<2.74E-01

+-4.17E-01 2.96E+00

2.96E+00 +-4.17E-01
2.05E+00 +-6.62E-01

46E-01
49E-01
56E[+00
16 E -02
00F-0 t

Ci/LI

ERROR

+-I.66E+00

+-2 49E-01

+-2.27E+00

+-4. 17F-01

2.96E+00 +-4.17E-01
2.05E+00 +-6.62E-01

LLD<2.46E-01
LLD<2.49E-01
LLD<2.56E+00
LLD<5.16E-02
-lD<1.00[-01

ENERGY COMPARISON
(KEV)

EXPECT DIFF

59.54
74.67

356.02
537.27
727.20
133.51

1332.50
1173.24
320.09
795.84
661.65

1408.01
1274.45

123.07
1004.76
1274.80

105.31
86.54

1099.25
364.48

1460.75
1596.20
834.83

0.15

-0.27
-0.28

-0.04

-0.27
0.16

-0.16
-0.62
0.24
0.21

--- T .0 a '10 T- 3:1 < E - I .U-b-E UU 4-- I . -c-Cl - -1?-- 5... 3-7 -o..
L 3 63.63E-J2 702.63 3

O-U2 LUi3.SIE-02 765.78

:11-2 LLD 3.76E -01 LLD<3.76E-01 239.00
JL39 L - .91E+03 LLD<1.91E+03 129.30

If<7.GF 04 LLD<'7.O0E+04 148.57
4 LI 4. 1E+00 LLD<4.1SE+0O 240.99
2 4 . 29E f00 LLD<4.29Er00 186.10

-L<2.66E-01 LLD<2.66L-01 497.08
;L>03 LLD<2. 0E-01 LLD<2.80E-01 497.08

1 L<3 .SE-00 LLD<3.88E+00 621.80
0.1E -e LLD<8.91E-01 427.89

) . 1E-21 LLD<3.9!E-01 427.89
3.O4E-0j LLD<2.84E-C1 264.66

1 3.5SFDi KLLD<3.55F-01 391.67
)< F -0 1 LLD<2.29E-01 513.99

1 .70+O I LLD<1.70E+01 84.37
S2.0 0E-C I LLD<2.OOE-01 583.20
S2.0E-0t LLD<2.60E-01 185.71

.5E- QO LLD<4.75E-S2 1836.06
o QL . 0E- LLD<2.5 E-01 1115.55
D 5 cUE- LLD<1.50E-01 756.73

SAMPLE:
DATA COL
)FCAYED

NU(1LI DE

'9 M:lfl 43
S-133

'A- 14 0
'l- 212

,' 4 1

LL-D<4.L L D<43
LLD<3.
LLD<8.
LLD<1.
I LD<2.

3.

LDs 1.
LLD<l.

0D2

LD<2
[D<2
LDft?
L15
1.1 I



1.84E+02 +-3.30E+00

STANDARD DEVIATION = 0.29

k" *-k I MEIV/D IS INTEGRA F ION
PERFIISSABLE ACTIVITY = 7.09E-09 UC/LI

r!j'AL EASURED ACTIVITY = 1.81E+02 (+-3.28E+00) UC/LI
EUH. ' PEC. = ****** (+-****)

RLP (UOATION AT 1.96 SIGMA
LL1 CONFIDENCE LEVEL AT 85.0%

PFAKS NOT USED IN ANALYSIS

mu D ENERGY NET AREA
HlN L KV COUNTS

723.30
873.08
995.703

215.
98.
95.

ERROR GAMMAS/SEC

19.6
37.8
35.0

1 .04E+O1
5.54E+00
6.OOE+00

MLlINATED BY RACKGROUND SUBTRACT ION

D ENlRGY NET
' EV COU

ERROR GAMMAS/SEC
0<

103. 21.3 8.92E+00

U~) ~ '2

WHC-SO-WM-DP-062, REV. 0

1.84E+02 +-3.30E+00")T A I



* * * * * * * * * * * * * * * * * * * * * * * * * * * ** * * * * * * *

*

G AMMA SP E C T R UM ANA L Y S IS *

** ** ** ** * *** ** * *** * * ***** ** * ** ** ** *

CANBERRA SPECTRAN-F V2.06 SOFTWARE

28-DEC-9313:25:42

A N A L Y S I S

MCA UNIT NUMBER: 2 / ADC UNIT N
DETECTOR NUMBER: I / GEOMETRY N
SPECTRUM SIZE: 4096 CHANNELS
ORDER OF SMOOTHING FUNCTION: 5
NUMBER OF BACKGROUND CHANNELS: 4 ON EACH
PEAK CONFIDENCE FACTOR: 85.0%
IDENTIFICATION ENERGY WINDOW: +- 1.50 KEV
ERROR QUOTATION: 1.96 SIGMA UNCERTAINTY

ENVIRONMENTAL BACKGROUND SUBTRACTED
LLD CALCULATION PERFORMED
MEASURED ENERGY DIFFERENCES LISTED
MULTIPLET ANALYSIS PERFORMED

ANALYSIS OF SPECTRUM SAVED IN DISK
ANALYZED BY:

SAMPLE DESCRIPTION: J1428-5730
GEOMETRY DESCRIPTION: 22 ML LIQ
SAMPLE SIZE: 1.00OOE-03 LI
STANDARD SIZE: I.OOOOE+00 EA
ANALYSIS LIBRARY FILE: ANL205

WHC-SO-WM-DP-062, REV. 0

P A R A M E T E R S

UMBER: 1.0
LIMBER: 42

SIDE OF PEAK

FILE: SD1574

/ CONVERSION FACTOR:

0LLEVT STARTED ON 21-DEC-93 AT 00:22:38

COLLECT LIVE TIME
REAL TIME
DEAD TIME

DECAYED TO

3000. SECONDS
3008. SECONDS

0.27 %

0. DAYS, 0.0000 HOURS BEFORE THE START OF COLLECT

LNERGY CALIBRATION PERFORMED 8-NOV-93
EFFICIENCY CALIBRATION PERFORMED 9-NOV-93

5.OOOOE-01



28-DEC-9313:25:42 WHC-SD-WM-DP-062, REV. 0
P E A K A N A L Y S I S

PK CENTROID ENERGY FWHM BACKGND NET AREA ERROR
CHANNEL KEV KEV COUNTS COUNTS %

NUCLIDES

1 119.82 59.75 1.22 2255.

2 173.87 86.76 1.03 2321.

3 211.17 105.41 1.04 2521.

4 246.93 123.23 1.15 2378.

1323.82 661.63 1.56
1447.06 723.25 1.67

448.
93.

7 1746.61 873.04 1.53 124.

8 1992.54 996.02 1.79
2009.54 1004.53 1.84

lOC 2346.(7 1173.04 1.37
11 2540.90 1274.29 1.98

12 2664.92 1
13 2921.39 1
136 1

ERROR QUOTATION
PEAK CONFIDENCE

33 2
460
460

AT

.32
.62
.83

2.00
2.48

1.96 SIGMA

88.
85.

40.
25.

23.
5.

1584. 9.9 AM-241,U-237,
EU-155

416. 34.4 CS-136,
EU-155,
EU-155A,
PB-214X,
TL-208X,
CD-109

410. 37.3 EU-155,
EU-155B,
NP-239

1469. 10.8 EU-152,CO-57,
EU-154A

54049. 0.9 CS-137
229. 18.6 SB-124,1-131,

AG-108,
EU-154D,
ZR-95

83. 47.9 EU-154E,
RH-106

89. 39.3 EU-154F
150. 25.3 EU-154G,

EU-152
846. 7.2 CO-60
221. 15.1 EU-154,

EU-154H,
NA-22

762. 7.4 CO-60
106. 20.3 K-40

344. 10.8

LEVEL AT 85.0%

C - MULTIPLET ANALYSIS CONVERGED NORMALLY
B - ENVIRONMENTAL BACKGROUND PEAK

BACKGROUND
BACKGROUND
BACKGROUND
BACKGROUND

SUBTRACTION PERFORMED USING FILE BKOO11
DESCRIPTION: BKG
COLLECT STARTED ON 24-AUG-92 AT 13:00:00
LIVE TIME: 3000. SECONDS



28-DEC-9313 :25:42 WHC-SD-WM-DP-062, REV. 0

J1428-573(
LECTED ON
TO 0

21-DEC-93 AT 00:22:38
DAYS, 0.0000 HOURS BEFORE THE START

P A I 1 0 N U C L I D E A N A L Y S I S

OF COLLECT.

R E P 0 R T

ACTIVITY CONCENTRATION IN uCi/LI

MEASURED ERROR
DECAY

CORRECTED ERROR

ENERGY COMPARISON
(KEV)

EXPECT DIFF

1. 54E+01
LLD<4.35E-01
LLD<3.17E-01
LLD<8.32E-01
LLD !.49E+00
LLD>.37E+00

.i:E:0ko

ILLQ 1
LLD 1

i

.96E00

.23F-01

.55E+02

.47E-01

. 60EOO

+--1 .68E+0O

o-2.43E-01

+-2 .29E+00

+-3.93E-01

2.60E 00 +-3.94E-01
1.78E+00 +-6.66E-01

[[& V.17F -01
t 1 2 .42L-01
ILD 2.54E-00
-LLD 8.E-02
LLD 1.07[-01

.24E-01 +-1.40E-01

LLW9.
4.

LLD:3.

LL& .LLD.
LL.CL0.

- 02
50E-02
24E+00
76[-0 1
92E t'
99F0 [t

Sc101)
.71 POO

L~i .9E-01
C r-2.3E-01
LLD 3.64E+00
LI 9.02E-01
LL 0.02E-0l
CL 2.84E-C1
LL 3.68E-01

10<2.26E-01
L0 170E+01
LLD~i 93£-01

- U
L.W.75E-Ul

1.54E+01
LLD<4.35E-01
LLD<3.17E-01
LLD<8.32E-01
LLD<1.49E+00
LLD42.37E+000

3 .31F+00

LLD<l
LLD<l

I
LLD<3

2

.96E+00

.23E-01

.55E+02

.47E-01

.60E+0O

+- 1 .68E+00

+-2.48E-01

+-2 .29E+00

+-3.93E-01

2.60E+00 +-3.94E-01
1.7E+00 +-6.66E-01

LLD<2.17E-Ci
LLD<2
LLD<2
LLD0<.
LLD-I

9
LLD-9.
LLD<9.

+-1.46E+00 4.
LLDQ3.
LL < I.
LlD<6.
Li 1:4.
LlDW4.

4E-01
54E+00
05E-02
07E-01
24E-C C

6E-02
54E-02
24F+00
76E-01
92E+03
99E P04
16F+00
27E LOO

-- 1.40E-01

+- 1 . 46E+00

LLD<2.69E-01
LLD<2.83E-01
LLD<3.64E+00
LLD<9.02E-01
LLD<9.02E-01
LLD<2.S4E-01
LLD<3.68E-01
LLD<2.26E-01
LLD<1.70E+01
LLD<I.93E-O1
LLD<2.61E-01
LLD<4.75F-C2
LLD<2.42E-01
LLD-I.7SE-Cl

---- ---- - t-- tY-

SAMPLE:
DATA COL
DECAYED

NUCL IDE

AM- 24 1
AM- 243
BA- 133
BA- 140
BI-212
CEPR144
C0-3 .

CR-
CS-
CS-
EU-
EU-

51
134
137
152
154

0.21

-0.18
-0.20

-0.02

-0.
0.

-0.
-0.

0.
0.

16
21
23
51
10
22

EU- 154H
EU- 155

FE-50
I -131
K-40
LA 140
MN-54
NA-22
NB-34
NB-95
NP-237
PB-212
PU-239
PU-241
RA-224
RA-226
RU -103
KU103
VURK106
SB- 125nB 125A

SE-75
SN- 113
SR-s5
TH-228
IL-208
I-2 35

r-3s
0N-60
ZP-95

59.54
74.67

356.02
537.27
727.20
133.51

1332.50
1173.24
320.09
795.84
661 .65

1408.01
1274.45
123.07

1004.76
1274.80

105.31
86.54

1099.25
364.48

1460.75
1596.20
834.83

1274.55
702.63
765.78
86.50

239.00
129.30
148.57
240.99
186.10
497 .08
497.08
621.80
427.89
427.89
264.66
391,67
513.99
84.37

533.20
185.71

1836.06
1115. 55
756.73

-0.26

0.26

.



TOTAL I.8GE+02 +-3.32E+00

STANDARD DEVIATION = 0.25

EBA = ***** MEV/DISINTEGRATION
MAXIMUM PERMISSABLE ACTIVITY = 7
TOTAL MEASURED ACTIVITY = 1.83E+
% TECH. SP[C. - kk**** (+-****)

ERROR QUOTATION AT 1.96 SIGMA
LLD CONFIDENCE LEVEL AT 85.0%

PFAKS NOT USED IN ANALYSIS

.46E-09 UC/LI
02 (+-3.30E+00) UC/LI

WHC-SD-WM-DP-062, REV. 0

CENTROID ENERGY NET AREA
CHANNEL KEV COUNTS

1447.06
1746.61
1992.54

723.25
873.04
996.02

229.
83.
89.

ERROR GAMMAS/SEC

18.6
47.9
39.3

1.11 E+01
4. 69E+00
5.65E+00

PFK_ EWMI'A'D WY BACKGROUND SUBTRACTION

CEi ROID H-NLRGY NET AREA
CH -L KEV COUNTS

ERROR GAMMAS/SEC
%/

106. 20.3 9.20E+00

1.86E+02 +-3.32E+00

?921.39 1460.62



WESTINGHOUSE HANFORD COMPANY

222-S LABORATORY WHC-SD-WM-DP-062, REV. 0
ANALYTICAL BATCH

Lab Segment Serial No. Customer ID:

Analysis: Sample Prep:

Instrument: Procedure/ Rev: U:4 ULI L 21

Technologist: Date: Z
Starting Time: Temperature

Ending Time: Chemist: t

Comments:

scripton Lab ID Description Lab ID

2 P2, pu4C 12

3 13

4 r L 14

5 151

6 16

7t v17

9 19

:1 20

Standard Primary Book No. Second Book No. Third Book No. and Final Vol. of
Type and Aliquot Vol. and Aliquot Vol. Aliquot Vol. Standard

-A-\C0 __I

A-6000 B81 103/921



WHC-SD-WM-DP-062. REV. 0

METHOD: DATE START:
LA-548-121 14 JANUARY 1994

PREPARED BY: DATE COMPLETE:

P. P. BachelorK2 14 JANUARY 1994

UNITS: uCi/mL
SPL NAME SPL ID ANALYT RESULT #1 RESULT #2 RESULT #3 AVERAGE PREC %RE DET LIM % CT ER

STD 32B51 J1439-5530 CO-60 1 02E+02 102 2.9
CS-137 1.36E+02 104 2.1

BLANK J1440-5630 AM-241 <3.16E-04 3.16E-04
CO-60 <5.93E-05 6.93E-05
CS-137 <7.88E-05 7.88E-05
EU-154 <2.33E-04 2.33E-04
EU-155 <1.34E-04 1.34E-04

SAMPLE J1445-5730 AM-241 1,89E-01 1.84E-01 1.90E-01 1.88E-01 .8 2.1,2.2,2.2
CO-60 1.62E-02 1.60E-02 1.68E-02 1,63E-02 .2 1 3.2,3.3.3.2
CS-137 7.34E-01 7.27E-01 7.44E-01 7.35E-01 .9 0.4,0.4.0.4
EU-154 3.98E-02 3.83E-02 3.94E-02 3.92E-02 3 2 3.5.3.6.3.5
EU-155 2.19E-02 2.10E-02 2.02E-02 2.1OE-02 6 60,67,59

SAMPLE J1446-5730 AM-241 3.30E-02 3.09E-02 3.22E-02 3.20E-02 5. 53.5.6.5,3
CO-60 7.1SE-03 7.14E-03 7.10E-03 7.13E-03 0. 4 8,4.9,-
CS-137 1.32E-01 1.31E-01 130E-01 1.31E-01 1. 09 (3)
EU-154 6.37E-03 6.44E-03 6.03E-03 6.28E-03 5. 7 9 2.9.19.5
EU-155 3.24E-03 3.53E-03 3.23E-03 3.33E-03 (08. 0 16 3,.,188

NARRATIVE:' - NO SPECIAL PROBLEMS/METHOD VARIATIONS IN THIS BATCH
LIST SPECIFIC PROBLEMVS/VARIATIONS FOR THIS BATCH:

The results for the standard are in uCi/L.

*) -

ANALYTICAL BATCH SUMMARY SHEET



GAMMA ENERGY ANALYSIS - UNDIGESTED SAMPLE WHO-SD-WM-DP-062, REV. 0

Sel., No Sample Pont

S-- s
Cte~atr Met~dSiarCad Peal5 JlrI's CNw.r Code Petu,

- - -- -- - -- - - -- *

Samoa. Sle 
Cu 1mr0

0-
2T 3

6 -5

7l,, Cp e d

-, 

a

AJ-At - A - -

5' 6S1 Ok' R 0 11

Zar-. e ceCusomrC

f--

s 14 -

TIneCC-se3d1a U

C)- -4



GAMMA ENERGY ANALYSIS - UNDIGESTED SAMPLE WHC-SD-WM-DP-062, REV. 0

S f ' NO pl .
Set.Ia No San"'Pe Po~t Date T o os5,ued Pfloht5I

. - f.- 7Z- -- - : J -,I -, t. -

Delerr.II I'0 "CoStaIlea Result U"L S Cjrge Code PILS

Sa re S Cus ome 0

Rema s. C. 7u- us

A, I&s 3/3%E

AIalsI -1 AnaS 51- Analyst- Afld5 Anahysi -

oate Tme Coroepmled Lab L/i /-

5d.6SOC-06t PR-10-53,

Seri No Samprie 'DImI Date Time Issusd Prority

Deoann Mee Stan,'a'd Result Un'is Charge Coat Rerunls
TA -2/-u BiZI5TI.*-' Cod

Sample Suze Customer JO

SPemarks. CaL 1atons. SUI 3

LA S .jd
6A.

0' V

A/ays 6 ayi-2Aa s r- st-gAa s
-4 24

14-6800 061 .-10. a)



GAMMA ENERGY ANALYSIS - UNDIGESTED SAMPLE WHC-SD-WM-oP-062, REV. 0

Sample PorIi Dale Tme Issted

Sarpe Sze Cstomer ID

600 wl-
Remarks 5c13aIS Pesu7

155

(~l~y) /.ofuL/&

Anay~ti Aass 2 Aa ~ 2 naly"t AnaI~sl 5

Cale T CCO ed L.0 /

a 7Samte POvrt ate T'Ire Issued Pror'y

'CI ) elo sCu' 
l t Ce Ie Code

S - p

F a r k' e c cu 
, C sl a o el 0

3'1E-

.- .

Vt 3

~~ Tr~,e comHcred a n'MI

/ 5*60Oo-36l ,pwo e1



GAMMA ENERGY ANALYSIS - UNDIGESTED SAMPLE WHC-SD-WM-DP-062, REV. C

. S5,

Sr.*I O Samole P~nt Dale Time Issued Pforw

- C-01 TC D 1- 4- C I"g C

Oel~r~rat'fl ye~tdSatad es.l Unss clnarge Code Reruns

-: L14157

Samhe Sze Customer ID

Aem.at~ Ca' CL-at I, S ul t 1 1 * 11

S60 E-
Lrtcz> PP IN Tci 56-

t0v 3

426-

"nl~- ' 1 2A/yI Aralyst .I Anal-yst 5

tac Ie Cot o ta e:IIr / - /

S-66e0 e1 IR-.10 831

/71
Senal NoSamole P'nt CacT-le Is... Port

S .I 
- - . , >

Cete'In' a t os eMroS~i~~ /,u Un Cat-/od

0 3&-
--3

Aralg- t -3 Aralysl . ' IA."'t-

SaT, CC SteO

aMt.a'n 08. r115 A 3cm -I

- Lx C" .~*

/ 460-6 Rl-3

I



S P E C T R U M A N A L Y S I S

CANBERRA SPECTRAN-F V2.06 SOFTWARE WHC-SD-WM-DP-062, REV. 0
12-JAN-9414:36:17

A N A L Y S I S

MCA UNIT NUMBER: 2 / ADC UNIT
DETECTOR NUMBER: 1 / GEOMETRY
SPECTRUM SIZE: 4096 CHANNELS
ORDER OF SMOOTHING FUNCTION: 5
NUMBER OF.BACKGROUND CHANNELS: 4 ON EA
PEAK CONFIDENCE FACTOR: 85.0%
IDENTIFICATION ENERGY WINDOW: +- 1.50 K
ERROR QUOTATION: 1.96 SIGMA UNCERTAINTY

ENVIRONMENTAL BACKGROUND SUBTRACTED
LID CALCULATION PERFORMED
MEASURED ENERGY DIFFERENCES LISTED
MULTIPLET ANALYSIS PERFORMED

P A R A M1 E T E R S

NUMBER:
NUMBER:

1.0
42

CH SIDE OF PEAK

EV

SPECTRAL DATA READ DIRECTLY FROM MULTICHANNEL ANALYZER ANI:
ANALYZED BY:

SAMPLE DESCRIPTION: J1439-5530
GEOMETRY DESCRIPTION: 22 ML LIQ
SAMPLE SIZE: - .0OOOE-O3 LI
STANDARD SIZE: 1.OOOOE+00 EA
ANAl YSIS LIBRARY FILE: ANL205

/ CONVERSION FACTOR: 1.0000E-01

fYLLECT STARTED ON 12-JAN-94 AT 13:46:03

COLLECT LIVE TIME: 3000. SECONDS
REAL TIME: 3006. SECONDS
DEAD TIME: 0.20 %

DECAYED TO 0. DAYS, 0.0000 HOURS BEFORE THE START OF COLLECT

ENERGY CALIBRATION PERFORMED 8-NOV-93
EFFICIENCY CALIBRATION PERFORMED 9-NOV-93

3

G A M M A *

Z



12-JAN-9414:36:17

P F A K A N A L Y S I S

PK CENTROID ENERGY FWHM BACKGND NET AREA ERROR
CHANNEL KEV KEV COUNTS COUNTS %

IC 1127.23 563.34 1.42 547.

2C 1139.56 569.50 1.42 533.

1210.21 604.83
1324.10 661.77

661 .65
1592.30 795.87
1604.70 802.07
2346.66 1173.14
2665.14 1332.43

1332.48
2730.63 1365.19
2800.18 1399.99
2921.33 1460.84

1460.79

1.61
1 .59

.57

.57

.97

.95

.86

.73

.79

606.
434.

357.
304.
236.
58.

5
9

514. 13.0 CS-134,
EU- 152

898. 11.9 CS-134,
BI-207

664. 2.9 CS-134
547. 2.1 CS-137
65.

4029.
339.

5070.
4699.

20.
108.
37.

101
99.

13
23
17

11.5
4.0

14.3
2.9
2.9

21.6
21.9
52.6
23. 7
6.9

CS- 134
CS- 134
CO-60
CO- 60

CS- 134
1-132
K-40

LRROR QUo*ATION AT 1.96 SIGMA
'EAK CONFIDENCE LEVEL AT 85.0%

C 'ULTIPLET ANALYSIS CONVERGED NORMALLY
U _NVIRONMENTAL BACKGROUND PEAK

CKGROUND
BACKGROUND
RACKGROUND
PACKGROUND

SUBTRACTION PERFORMED USING FILE BKOOll
DESCRIPTION: BKG DET 11
COLLECT STARTED ON 7-JAN-94 AT 14:46:01
LIVE TIME: 30000. SECONDS

WHC-SD-WM-DP-062, REV. 0

NUCLIDES



2- JAN-9414:36: 17 WHC-SD-WM-DP-062, REV. 0
SAMPLE: J1439-5530
DATA COLLECTED ON 12-JAN-94 AT 13:46:03
DECAYED TO 0. DAYS, 0.0000 HOURS BEFORE THE START OF COLLECT.

R A D IO N U C L I D E A N A L Y S I S R E P 0 R T

ACTIVITY CONCENTRATION IN uCi/LI
DECAY

MEASURED ERROR CORRECTED ERROR

ENERGY COMPARISON
(KEV)

EXPECT DIFF

LL
LL
LL
LL
LL
LL

D<5. 44E+00
D<.1 54E+00
D<1 .20E+00
D<3 . 47E+00
0<7. 17E+00
D<8. 74E+00
1 .02E+02

LLD<7.14E+00
6.71E+01

1. 36E+02
LLD<1.89E+00
LLD<1.62E+00
LLD<1.74E+00
LLD<2.36E+00
LLD<2.IOE+00
LLD<8.72E-01
LL<6.15E+00
LLD<3.24E-01
LLD<9.42E-01
LLD<5.76E-01
LLD<8.74E-01

11<0.58E-01
LLD<5 .83E00
LLD<L.41E+00
LLD<6.91E+03
LLD<2.55E+05
LLD<1.56E+01
LLD<1.56E+01
LLD<9.29E-01
LLD<9.78E-01
LLD<1.SOE+01
LLD<3.08E+00
LLU<3.08E+00
LLD<I.04E+00
LLL<II .32E+00
LLD<9.02E-01
LLU<5.73E+01
LLD<!.03E+00
LLD<9.44E-01
LLD<3.22E-01
LLD<2.38E-00
LLD<l.54E+00

3. 05E+02

7M-241
AM-243
BA- 133
BA- 140
BI-212
rFPR144
,J-60

LLD<5.44E+00
LLD<1.54E+00
LLD<1.20E+00
LLD<3.47E+00
LLD<7.17E+00
LLD<8.74E+00

1 .02E+02

LLD<7.14E+00
6.7 1E+01

I . 36E+02
LLD<1.89E+00
LLD<1.62E+00
LLD<1.74E+00
LLD<2.36E+00
LLD<2.1OE+00
LLD<8.72E-01
LLD<6.15E+00
LLD<3.24E-01
LLD<9.42E-01
LLD<5.76E-01
LLD<8.74E--C1
LLD<8.58F-01
L!D,-5.33E00
LLO<1.411-+00
LLD<6.9tE+03
LLD<2.55E+05
LLD<1.56E+O1
LLD<1.56E+01

LDc<9.29E-01
LLD<9.78EF-Cl
LLD<1.80E+O1
LLD<3.08E-+00
LLD<3.08E+00
LLD<1.04E+00
L1L<1.32E-00
LLD<9.02E-01
LLD<5.73E+01
LLD<1.03F+00
LLD<9.44E-01
LLD<3.22E-01
LLD<2.38E+00
LLD<1.54E+00

3.051+02

+-3.23E+00

+-2.78E+00

+-3.33E+00

+-5.41E+00

NUCL IDE

-0.07
-0.10

0.03
0.13
0.12

+-3.23E+00

+-2. 78E+00

+-3.33E+00

+-5.41E+00

-137
U- 152
U- 154
L - 154H
U- 155

FL-59
131

K 40
A- 140

'111-54
22

:2-94

:-237
-212

U-239
MU-241
%A-224

tA-226
"'J- 103
UJ 103
LRH106

<-125
1-125A

-75
1- 113
-85

1H-228
1L -208
U-235

-38
N-65
R7-95

BFAL

59.54
74.67

356.02
537.27
727.20
133.51

1332.50
1173.24
320.09
795.84
604.70
661 .65

1408.01
1274.45
1274.80
105.31

1099.25
364.48

1460.75
1596.20
834.83

1274.55
702.63
765.78
86.50

239.00
129.30
148.57
240.99
186.10
497.08
497.08
621.80
427.89
427.89
264.66
391.67
513.99
84.37

583.20
185.71

1836.06
1115.55
756.73



STANDARD DEVIATION = 0.11

CBAR = ***** MEV/DISINTEGRATION
W 'UM PERMISSABLE ACTIVITY = 1.43E-09 UC/LI
IG MEASURED ACTIVITY = 3.05E+02 (+-5.41E+00) UC/LI
% TECH. SPEC. = ****** (+-****)

ERROR QUOTATION AT 1.96 SIGMA
LLD CONFIDENCE LEVEL AT 85.0%

PEAKS NOT USED IN ANALYSIS

CENTROID ENERGY NET AREA ERROR
CHANNEL KEV COUNTS %

1127.23
1139.56
1604.70
2730.63
2800.18

563.34
569.50
802.07

1365.19
1399.99

514
898
339
108
37

13.0
11.9
14.3
21.9
52.6

GAMMAS/SEC

2 .01E+01
3.55E+01
1.80E+01
8.85E+00
3. 12E+OO

PEAKS ELIMINATED BY BACKGROUND SUBTRACTION

!ENTROID ENERGY NET AREA
'W"NEL KEV COUNTS

ERROR GAMMAS/SEC
%/

101. 23.7 8.80E+00

WHC-SD-WM-DP-062, REV. 0

2941.83 1460.84



Aft~-

I * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

G A M M A S P E C T R U M A N A L Y S I S *

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

CANBERRA SPECTRAN-F V2.06 SOFTWARE

12-JAN-9417:07:41

A N A L Y S I S P A R A 11 E T E R S

M1CA UNIT NUMBER
DETECTOR NUMBER
SPECTRUM SIZE:
ORDER OF SMOOTH
NUMBER OF BACKG
PEAK CONFIDENCE
IDENTIFICATION
ERROR QUOTATION

2 ADC UNIT NUMBER:
1 / GEOMETRY N

4096 CHANNELS
ING FUNCTION: 5
ROUND CHANNELS: 4 ON EACH
FACTOR: 85.0%

ENERGY WINDOW: +- 1.50 KEV
: 1.96 SIGMA UNCERTAINTY

UMBER:
1.0
42

ENVIRONMENTAL BACKGROUND SUBTRACTED
LLD CALCULATION PERFORMED
MEASURED ENERGY DIFFERENCES LISTED
MULTIPLET ANALYSIS PERFORMED

SPECTRAL DATA READ DIRECTLY FROM MULTICHANNEL
tIALYZED BY:

ANALYZER ANi:

SAMPLE DESCRIPTION: J1440-5630
SEOMETRY DESCRIPTION: 22 ML LIQ
SAMPLE SIZE: 1.00OOE-03 LI

<tANDARD SIZE: l.OOOOE+00 EA
VIYSIS LIBRARY FILE: ANL205

/ CONV.ERSION FACTOR: 5.OOOOE-01

LLLCT STARTED ON 12-JAN-94 AT 16:17:32

<LLECT LIVE TIME: 3000. SECONDS
REAL TIME: 3001. SECONDS
DEAD TIME: 0.03 %

2ECAYED TO 0. DAYS, 0.0000 HOURS BEFORE THE START OF COLLECT

ENERGY CALIBRATION PERFORMED 8-NOV-93
JFICIENCY CALIBRATION PERFORMED 9-NOV-93

WHC-SD-WM-DP-062, REV. 0

SIDE OF PEAK

:



12-JAN-9417:07:41

P E A K A N A L Y S I S
WHC-SD-WM-DP-062, REV. 0

PK CENTROID
CHANNEL

18I B
2
2B

ENERGY FWHM BACKGND NET AREA
KEV KEV COUNTS COUNTS

1324.07 661.76
661.65

2921.94 1460.90
1460.79

1.81

2.00

36.

7.

ERROR

65. 37.5
65. 11.5
129. 18.7
99. 6.9

RROR QUOTATION AT 1.96 SIGMA
PEAK CONFIDENCE LEVEL AT 85.0%

2 - ENVIRONMENTAL BACKGROUND PEAK

BACKGRO
BACKGRO
BACKGRO
BACKGRO

UND
UND
UND
UND

SUBTRACTION PERFORMED USING FILE BK0011
DESCRIPTION: BKG DET #1
COLLECT STARTED ON 7-JAN-94 AT 14:46:01
LIVE TIME: 30000. SECONDS

NUCLIDES

CS-137

K-40



:2-JAN-9417:07:41

SAMPLE: J1440-5630
DATA COLLECTED ON 12-JAN-94 AT 16:17:32
DECAYED TO 0. DAYS, 0.0000 HOURS BEFORE THE START OF COLLECT.

R A D 1 0 N U C L I D E A N A L Y S I S R E P 0 R T

ACTIVITY CONCENTRATION IN uCi/LI
DECAY

MEASURED ERROR CORRECTED ERROR

ENERGY COMPARISON
(KEV)

EXPECT DIFF

AM-241 LLD<3.16E-01 LLD<3.16E-01 59.54
11-243 LLD<9.66E-02 LLD<9.66E-02 74.67
2A-133 LLD<6.87E-02 LLD<6.87E-02 356.02
BA-140 LLD<1.59E-01 LLD<1.59E-01 537.27
BI-212 LLD<4,1SE-01 LLD<4.15E-01 727.20
APR144 LLD<5.26E-01 LLD<5.26E-01 133.51
f(-60 LLD<6.93E-02 LLD<6.93E-02 1332.50
CR-51 LLD<3.49E-01 LLD<3.49E-01 320.09
C:-134 LLD<5.12E-02 LLD<5.12E-02 795.84
(-137 LLD<7.88E-02 LLD<7.88E-02 661.65
EU-152 LLD<2.52E-01 LLD<2.52E-01 1408.01
t(-154 LLD<2.33E-01 LLD<2.33E-01 1274.45
E'-154H LLD<2.40E-01 LLD<2.40E-01 1274.80
1U 155 LLD<1.34E-01 LLD<1.34E-01 105.31

FE-59 LLD<1.07E-01 LLD<I.07E-01 1099.25
I 131 LLD<4.44E-02 LLQ<4.44E-02 364.48

1A-140 LLD<5.16E-02 LLD<5.16F-02 1596.20
92-54 LLD<4.0OE-02 LLD<4.OOE-02 834.83
b\-22 LLD<8.28E-02 LLD<8.28E-02 1274.55
N2-94 LLD<5.56E-02 LLD<5.56E-02 702.63
N1-95 LLD<5.39E-02 LLD<5.39E-02 765.78
.NP-237 LLD<3.59E-01 LLD<3.59E-01 86.50

212 LLD<7.38E-02 LLD<7.88E-02 239.00
(2-239 LLD<4.01E&02 LLD<4.O1E+02 129.30
LJ-241 LLD<1.56E+04 LLD<l.56E+04 148.57
A224 LLD<7.15E-01 LLD<7.1SE-01 240.99

226 LLD<0.89E-01 LLD<8.89E-01 186.10
'u 103 LLD<4.91E-02 LLD<4.91E-02 497.08
J1 3 LLD<5.16E-02 LLD<5.16E-02 497.08
R11211106 LLD<9.33E-01 LLD<9.33E-01 621.80
-125 LLD<I.36E-OI LLD<1.36E-01 427.89

I -125A LLD<1.36E-01 LLD<1.36E-01 427.89
<1 75 LLD<6.05E-02 LLD<6.05E-02 264.66
21-113 LLD<6.57E-02 LLD<6.57E-02 391.67
1 -85 LLD<5.95E-02 LLD<5.95E-02 513.99

TH-228 LLD<3.34E+00 LLD<3.34E+00 84.37
-208 LLD<5.79E-02 LLD<5.79E-02 583.20
235 LLD<5.57E-02 LLD<5.57E-02 185.71
0 LLD<5.67E-02 LLD<5.67E-02 1836.06

LLD<1.37E-01 LLD<1.37E-01 1115.55
S LLD<8. 54E-02 LLD<8.E4E-02 756 73

1.29E-+00 +-I I OE+'00 1.29E+00 +-I

AR = 7.01 MEV/DISINTEGRATION
9AXIMUM PERMISSABLE ACTIVITY = 1.43E-01 UC/LI

.I0E+0O

-1q)->A - ,

NUCLI DE

WHC-SO-WM-OP-062, REV. 0

S/ IIA _/i 1-./ IV

II

.



[0TAL MEASURED ACTIVITY = 1.29E+00 (+-1.1OE+00)
% TECH. SPEC. = 901.35 (+-****)

ER, QUOTATION AT 1.96 SIGMA
LLD CONFIDENCE LEVEL AT 85.0%

ALL DETECTED PEAKS WERE USED IN THE ANALYSIS

PEAKS ELIMINATED BY BACKGROUND SUBTRACTION

CENTROID ENERGY NET A
CHANNEL KEV COUN

1324.07 661.76

WHC-SO-WM-DP-062, REV. 0

REA ERROR GAMMAS/SEC
TS %

65. 37.5 2.93E+00

UC/LI



** + * ********
*

G AMMA S P E C TR UM ANA L Y S IS *

CANBERRA SPECTRAN-F V2.06 SOFTWARE

12-JAN-9418:05:55

A N A L Y S I

MCA UNIT NUMBER:
DETECTOR NUMBER:
SPECTRUM SIZE:
ORDER OF SMOOTHI
NUMBER OF BACKGR
PEAK CONFIDENCE

2
1

4096 C
NG FUN
OUND C
FACTOR

/
HANNELS
CTION:
HANNELS:
: 85.0%

S P A R A M E T E R S

ADO UNIT NUMBER:
GEOMETRY NUMBER:

1.0
42

5
4 ON EACH SIDE OF PEAK

IDENTIFICATION ENERGY WINDOW: +- 1.50 KEV
ERROR QUOTATION: 1.96 SIGMA UNCERTAINTY

EHVIRONMENTAL BACKGRO
LLD CALCULATION PERFO
[EASURED ENERGY DIFFE
MULTIPLET ANALYSIS PE

UND SUBTRACTED
RMED
RENCES LISTED
RFORMED

SPECTRALDATA READ DIRECTLY FROM MULTICHANNEL ANALYZER ANi:
ANALYZED BY:

SAMPLE DESCRIPTION: J1445-5730
GEOMETRY DESCRIPTION: 22 ML LIQ
SAMPLE SIZE: 1.OOOOE-03 LI
STANDARD SIZE: 1.OOOOE+OO FA
ANALYSIS LIBRARY FILE: ANL205

/ CONVERSION FACTOR: 5.OOE-Ol

CALLECT STARTED ON 12-JAN-94 AT 17:15:08

CJLLECT LIVE
REAL
DEAD

DECAYED TO

TIME:
TIME:
TIME:

3000.
3039.

1 .28

SECONDS
SECONDS

0. DAYS, 0.0000 HOURS BEFORE THE START OF COLLECT

E' ERGY CALIBRATION PERFORMED 8-NOV-93
EFFICIENCY CALIBRATION PERFORMED 9-NOV-93

~)
%~4.. I

4/

WHC-SD-WM-DP-062, REV. 0



12-JAN-9418:05:55

P E A K A N A L Y S I S

PK CENTROID ENERGY FWHM BACKGND NET AREA ERROR
CHANNEL KEV KEV COUNTS COUNTS %

WHC-SD-WM-DP-062, REV. 0

NUCLIDES

1 119.93 59.80 1.17 12137.

2 173.95 86.80 1.14 11827.

3 211.52 105.58 1.30 12608.

4 247.12 123.37 1.19 13081.

5 496.92 248.23 1.27 12867.
6 856.35 427.91 1.69 11523.

1184.30 591
1324.17 661

661
1385.82 692
1447.36 723

1514.39
1591 .75
1746.97

756.
795.
873.

.87

.80

.65

.63

.40

91
60
22

1 .54
1 .58

1 .55
1 .68

1
2
1

2957.
2561.

642.
669.

.61

.12

.61

1993.15 996.33 1.87
2010.13 1004.82 1.69

2346.91 1173.26 1.82
2549.14 1274.41 1.35

2665.27 1332.50
1332.48

2921.28 1460.57
1460.79

3193.07 1596.54

1 .94

1 .79

2.09

624.
640.
580.

470.
484.

208.
96.

72.

35.

19.

19462. 2.1 AM-241,U-237,
EU-155

5745. 6.0 CS-136,
EU-155,
EU-155A,
PB-214X,
TL-208X,
CD-109

5040. 7.1 EU-155,
EU-155B,
NP-239

17733. 2.4 C0-57,
EU-154A

2329. 15.3 EU-154B
494. 66.3 SB-125,

722.
256398.

65.
348.

2934.

658.
207.

1392.

1268.
2051.

4157.
3372.

3756.
20.

62.
99.
144.

24.5
0.4

11.5
24.9

4.5

14.0
41.2

7.6

SB-125B
EU-154C
CS-137

EU- 154
SB-124,1-131,

AG- 108,
EU- 154D,
ZR-95
ZR-95,EU-154
CS- 134
EU- 154E.

RH- 106
7.7 EU-154F
5.5 EU-154G,

EU- 152
3.2 CO-60
3.5 EU-154,

EU-154H,
NA-22

3.3 CO-60
21.6

39.8
6.9
19.1

K-40

LA- 140,
EU- 1541

IRROR QUOTATION
PEAK CONFIDENCE

AT 1.96 SIGMA
LEVEL AT 85.0%

n- FNVIRONMENTAL BACKGROUND PEAK

3ACKGROUND SUBTRACTION PERFORMED USING FILE BKOOlI
BACKGROUND DESCRIPTION: BKG DET #1
BACKGROUND COLLECT STARTED ON 7-JAN-94 AT 14:46:01



BACKGROUND LIVE TIME: 30000. SECONDS

WHC-SD-WM-OP-062, REV. 0



12-JAN-9418:05:55 WHC-SD-WM-DP-062, REV. 0

ST E: J1445-5730
DA COLLECTED ON 12-JAN-94 AT 17:15:08
DECAYED TO 0. DAYS, 0.0000 HOURS BEFORE THE START OF COLLECT.

R A D 1 0 N U C L I D E A N A L Y S I S R E P 0 R T

ACTIVITY CONCENTRATION IN

MEASURED ERROR

1
LLD<9
LLD<6
LLD<l
LLD<4
LLD<5

I

.89E+02

.59E-01
86E-01

.80E+00

.87E+00

.20E+00

.62E+01

LLD<4.21E+00
LLDc2

7
LLD<3

3

74E-01
34E+02
77E-01
98E+01

+-9.84E+00

+-5.73E-01

DECAY
CORRECTED

1 .89E+02
LLD<9.59E-O1
LLD<6.86E-01
LLD<1.8OE+0O
LLD<4.87E+00
LLD<5.20E+00

1 .62E+O1

LLD<4.21E+00
LLD<2.74E-01

+-9.31E00 7.34E+02
LLD<3. 77E-01

+-1.48E+00 3.98E+01

Ci/LI

ERROR

+-9.84E+00

+-5.73E-01

+-9.31E+00

+-1 .48E+00

3.98E+O1 +-1.48E+00 3.98E+01 +-1.48E+00
2.19E+01 +-1.67E+00 2.19E+01 +-1.67E+00

LL'<4.60E-O 1
LLD<'5.34E-01
LL< I
LLD<2

42E+ 00
92E-02
3fE-C) I

LLD<4.G0E-01
LLD<5.34E-01
LLD<1.42E+00
LLD<8. 92E-02
LLD<n-2 3nE-r1

ENERGY COMPARISON
(KEV)

EXPECT DIFF

59
74

356
537
727
133

1332
1173

320
795
661

1408
1274

123
1004
1274

105
86

1099
364

1460
1596

0.27

0.00
0.02

0.15

-0.
0.
0.

-0.
0.
0.

04
30
06
39
27
26

. D, .L < . 0 - 1 3

B1-94 LLD<2.22E-01 LLD<2.22E-01 702.63
0B-95 LLD<2.29E-01 LLD<2.29E-01 765.78

PB-212 LLD<8.16E-01 LLD<8.16E-01 239.00
:.U-239 LLD<4.22E+03 LLD<4.22E+03 129.30
UJ-241 LLD<I.S2E+5 LLD<l.52E+05 148.57
A-224 LLD<9. lOE+ LLD<9.lOE+OC 240.99
-226 ILD9.28E 00 LLD<9.23E-00 186.10
10. ILD<5.74E-OI LLD 5.74[-01 497.08

'103 LL[D<6.04E-01 LLD<.6.04E-0I 497.08
2URH106 LLD<8.43E+00 LLD<8.43E+00 621.80

D- 073h U .

SB-125 LLD<1.99E+00 LLD<.99E+0O 427.89
Cs 125A --------- -,RE4[* WJ8-A -1.B~O 42.9 002 (
SE-75 LLD<6.16E-O1 LLD<6.16E-01 264.66
*.N-113 LLD<7.99E-01 LLD<7.99E-01 391.67
R-35 LLD<5.12E-01 LLD<5.12F-01 513.99
1H-223 LLD<4.37E+01 LLD<4.37E+01 84.37
1-203 LLD<LLD<4.O6E-LD<4.46E-1 583.20

I LLD<5.63E-01 LLD<5.63E-Ol 135.71
LLD<4.75E-02 LLD<4.7;E-02 1836.06

-so LLI<5.30E-01 LLD<5.30E-C1 1115.55

724.20 -0.80
K-s

NUCLI lE

AM- 241
AM- 243
BA- 133
BA- 140
B I -212

*EPR144
-0-60

LR-5 i
( -134

-137
[U- 152
EU-154

i U-15411
Li 15

7 -

I

.



TOTAL 1.12E+03 +-1.45E+01

STANDARD DEVIATION = 0.30

EBAR = ***** MEV/DISINTEGRATION
MAXIMUM PERMISSABLE ACTIVITY = 4.1OE-09 UC/LI
TOTAL MEASURED ACTIVITY = 1.08E+03 (+-1.43E+01)
I TECH. SPEC. = ****** (+-****)

LRROR QUOTATION AT 1.96 SIGMA
[ D CONFIDENCE LEVEL AT 35.0%

PEAKS NOT USED IN ANALYSIS

CENTROID ENERGY NET AREA ERROR
CHANNEL KEV COUNTS %

496
1184
1335
1591
1746
1993
3193

.92

.30

.32

.75

.97

.15

.07

248.
591.
692.
795.
373.
996.

1596.

23
87
63
60
22
33
54

2329.
722.
348.
207.

1392.
1268.

144.

15.3
24.5
24.9
41.2

7.6
7.7

19.1

GAMMAS/SEC

50E+01
95E+01
63E+01
09E+01
91 E+01
03E+01
36E+01

PEAKS ELIMINATED BY BACKGROUND SUBTRACTION

N1TROID ENERGY NET A
ANNEL KEV COUN

2921.21 1460.57

REA ERROR GAMMAS/SEC
is %

62. 39.8 5.39E+00

UC/LI WHC-SD-WM-DP-062, REV. 0

1.12E+03 +-1.45E+01



**** ****** **************************

*

S P E C T R U M A N A L Y S I S

* * * ***** * * * * * * * * * * * * * * * * * * * * * * * * * *

CANBERRA SPECTRAN-F V2.06 SOFTWARE

12-JAN-9419:01:59

A N A L Y S I S

MCA UNIT NUMBER: 2 / A
DETECTOR NUMBER: 1 / G
SPECTRUM SIZE: 4096 CHANNELS
ORDER OF SMOOTHING FUNCTION:
NUMBER OF BACKGROUND CHANNELS:
PEAK CONFIDENCE FACTOR: 85.0%

WHC-SD-WM-DP-062, REV. 0

P A R A M E T E R S

DC UNIT NUMBER:
EOMETRY NUMBER:

1.0
42

5
4 ON EACH SIDE OF PEAK

IDENTIFICATION ENERGY WINDOW: +- 1.50 KEV
ERROR QUOTATION: 1.96 SIGMA UNCERTAINTY

ENVIRONMENTAL BACKGROUND SUBTRACTED
LLD CALCULATION PERFORMED
MEASURED ENERGY DIFFERENCES LISTED
MULTIPLET ANALYSIS PERFORMED

SPECTRAL DATA READ DIRECTLY FROM MULTICHANNEL ANALYZER ANI:
AI' VZED BY:

SAMPLE DESCRIPTION: J1445-5730
GEOMETRY DESCRIPTION: 22 ML LIQ
SAMPLE SIZE: 1.OOOE-03 LI
STANDARD SIZE: 1.0OOOE+OO EA
ANALYSIS LIBRARY FILE: ANL205

/ CONVERSION FACTOR: 5.0000-E-01

COLLECT STARTED ON

COLLECT LIVE TIME:
REAL TIME:
DEAD TIME:

DECAYED TO 0

12-JAN-94 AT 18:11:11

3000. SECONDS
3039. SECONDS

1 .28 %C

. DAYS, 0.0000 HOURS BEFORE THE START OF COLLECT

ENERGY CALIBRATION PERFORMED 8-NOV-93
EFFICIENCY CALIBRATION PERFORMED 9-NOV-93

2"o

G A M M A *



12-JAN-9419:01:59

P E A K A N A L Y S I S

PK CENTROID ENERGY FWHM BACKGND NET AREA ERROR
CHANNEL KEV KEV COUNTS COUNTS %

1 119.96 59.81 1.13 12022.

2 173.95 86.80 1.18 12130.

3 211.52 105.58 1.29 12688.

4 247.10 123.36 1.19 11477.

497.02 248.28 1
356.84 428.15 1

1184.37 591.91
1324.20 661.82

661.65
1385.69 692.57
1447.48 723.46

.27

.09

.47

.58

.50

.70

11593.
11441.

2790.
2427.I

1514.54 756.99 1.81
1747.10 873.28 1.86

1993.06 996.28 1.75
2010.03 1004.77 1.87

2'46.85 1173.23 1.89
2549.24 1274.46 1.77

2665.31 1332.
1332.

2921.28 1460.
1460.

2983.22 1494.
3193.53 1596.

PROR QUOTATION
PFAK CONFIDENCE

52
48
56
79
06
76

1 .97

1 .72

0.3
2 . 24

2

734.
648.

600.
562.

535.
517.

197.
89.

61.

23.

5.
17.

18997. 2.2 AM-241,U-237,
EU- 155

5174. 6.7 CS-136,
EU-155,
EU-155A,
PB-214X,
TL-208X,
CD-109

4830. 7.4 EU-155,
EU- 155B,
NP-239

17589. 2.3 CO-57,
EU-154A

2477. 13.4 EU-154B
684. 47.9 SB-125,

SB-125B
885. 19.6 EU-154C

53727. 0.4 CS-137
65. 11.5
198. 44.7 EU-154

2921. 4.5 SB-124,I-131,
AG- 108,
EU- 154D,
ZR-95

628. 14.4 ZR-95,EU-154
1527. 7.0 EU-154E,

RH-106
1163. 8.5 EU-154F
2098. 5.5 EU-154G,

EU- 152
4076. 3.3 CO-60
3246. 3.6 EU-154,

EU-154H,
NA-22

3694. 3.3 CO-60
20.

97.
99.

59.
161.

21.6
25.5
6.9
28.5
17.6

K-40

EU- 154
LA- 140,

EU- 1541

AT 1.96 SIGMA
LEVEL AT 85.0%

ENV:RONMENTAL BACKGPOUND PEAK

C ILGROUND
'KIGROUND

KG ROUND

SUBTRACTION PERFORMED USING FILE SKOOll
DESCRIPTION: BKG DET il
COLLECT STARTED ON 7-JAN-94 AT 14:46:01

WHC-SD-WM-DP-062, REV. 0

NUCLIDES

%o



BACKGROUND LIVE TIME:

WHC-SD-WM-DP-062, REV. 0

flp-i
in-

30000. SECONDS



12-JAN-9419:01:59

SAMPLE:
DATA COL
DECAYED

J1445-5730
LECTED ON 12-JAN-94 AT 18:11:11
TO 0. DAYS, 0.0000 HOURS BEFORE THE START

R A D I 0 N U C L I D E A N A L Y S I S R E P 0 R T

ACTIVITY CONCENTRATION IN

MEASURED ERROR

1 .84E+02
LLD<9.53E-01
LLD<6.94E-01
LLO<1.77E+00
LLD<4.74E+00
LLD<5.21E+00

1.60E+01

LL D<4.20E+00
LLD<2.31E-01

7.27E+02
LLD<4.06E-01

3. 83E+0 I

+-9.63E+00

+-5.66E-01

+-9.22F+00

S-1 .44E+0O

3.83E+01 +-1.44E00
2.10E 01 -1.66E00

DECAY
CORRECTED

1 .84E+02
LLD<9.53E-01
LLD<6.94E-01
LLD<1.77E+00
LLD<4.74E+00
LLD<5.21E+00

I .60E+01

LLD<4.20E00
LLD<2.81E-01

7.27E+02
LLD<4.06E-01

3 .3F+ I

Ci/LI

ERROR

+-9.63E+00

+-5.66E-01

+-9.22E+O0O

+-1 .44E+00

3.83E+01 +-1.44E+00
2.iOE+01 +-1.66E+00

ENERGY COMPARISON
(KEV)

EXPECT

.54

.67

.02

.27

.20

.51

.50

.24

.09

.84

.65

.01

.45

.07

.76

.80

.31

59
74

356
537
727
133

1332
1173

320
795
661

1408
1274

123
1004
1274

105
86.54

-9 LLD<4.71E-01 LLD<4.71F-0I 1099.25
11 LL!<5.36E-01 LLD<5.36E-01 364.48

4 LLD<I.36E+00 LLD<I.36EtOC 1460.75
140 LLD<S.05E-02 LLD<8.05E-02 1596.20

i[-4 LLD<2.24E-01 LLD<2.24E-01 834.83
&--------C3Tif1 4-b. lE--uI I. 361S- - > -. 3-01 12T4.5

-94 LLD>2.31E-01 LLD<2.31E-01 702.63
I95 D <2. "9E-01 LLD<2.29E-01 765.78

4-2&--.- -- 7E±0h---3.-9%e%----5.-2-7 -> O--m-7AsO - -50 -
>-212 LLD<.13E-01 LLD<8.13E-01 239.00

PUJ-239 LLD<4.16E-03 LLD<4.16E 03 129.30
PU-241 LLD<1.SOE+05 LLD<I.50E+05 148.57
RA-224 LLD<9.05E+O0 LLD<9.05Ee00 240.99
RP-226 LLD<9.26E+00 LLD<9.26E+00 186.10
RU -103 LLD<5.76E-01 LLU5.76E-01 497.08
ZU103 LLD6.06E-01 LLD<6.06E-01 497.08

DIFF

0.28

0.02
-0.01

0.17

0.
0.
0.
0.
0.
0.

01
29
01
34
27
26

0.30

LLD<8.3OE+00 LLD<8.30E+00 621.80
LLD<1.93E+00 LLD<I.98E+00 427.89

- -3S5 EO0- r L34 rj 3.500 1AIF00 4,27.3-A-2- tSK'
LLD 6.16E-01 LLD<6.16E-01 264.66
-LD 7.97E-01 LLDC7 .97E-Ol 391 .67
LLD 4.95E-01 LLD4.95E-01 513.99
LLD-4.36E+01 LLD<4.36E-01 84.37
LLD<4.43E-01 LLD<4.43E-01 583.20
LLD :5 .63E-01 LL D<5.93E-01 135.71
LLD 5.67E-02 LLD<5.67E-02 1836.06
LLD<5.23E-01 LLD<5.28E-01 1115.55

724.20 -0.74

MUCLIDE

WHC-SD-WM-DP-062, REV. 0

OF COLLECT.

'1-241
AM-243
'A- 133
LA- 140
@1-212
A PR144
L1-60

K -51
'-134

-! 7
J-I2
1 -154

RURH 106
- 125

-75

0

as5

-<2 -a

- g ii'

u - -I



TOTAL 1.1OE+03 +-1.43E+01

STANDARD DEVIATION = 0.29

EBAR = ***** MEV/DISINTEGRATION
MAXIMUM PERMISSABLE ACTIVITY = 4.15E-09
TOTAL MEASURED ACTIVITY 1.06E+03 (+-1
I TECH. SPEC. = *

UC/L I
41E+01) UC/LI

WHC-SD-WM-DP-062, REV. 0

ERROR QUOTATION AT 1.96
LLD CONFIDENCE LEVEL AT

SIGMA
85.0%

PEAKS NOT USED IN ANALYSIS

,[NITROID ENERGY NET AREA ERROR
(HANNEL KEV COUNTS %

497.02
184.37
385.69
747.10
993.06
988.22
103.53

248
591
692
873
996

1494
1596

28
91
57
28
28
06
76

2477.
885.
198.

1527.
1163.

59.
161.

13
19
44
7
8

28
17

.4

.6

.7

.0

.5

.5

.6

GAMMAS/SEC

4.78E+01
3 .62E+01
9. 25E+00
8.67E+01
7 . 36E+01
5.21E+00
1.52E+01

PEKS EL IMINATED BY BACKGROUND SUBTRACTION

KL LfTRO ID ENERGY NET A
KEJANNEL KEV COUN

2921.28 1460.56

REA ERROR GAMAS/SEC
9S 5IE

97. 25.5 10.46E+00

203

1.10E+03 +-1.43E+01



* *** *** ** * * * * * * * * * * * * * * * * * * * * *

G AMMA S P E C T R UM ANA L Y S IS *

CANBERRA SPECTRAN-F V2.06 SOFTWARE

12-JAN-9419:58:23

ANA L Y S I S

MCA UNIT NUMBER: 2 / ADC UNIT N
DETECTOR NUMBER: 1 / GEOMETRY N
SPECTRUM SIZE: 4096 CHANNELS
ORDER OF SMOOTHING FUNCTION: 5
NUMBER OF BACKGROUND CHANNELS: 4 ON EACH
PEAK CONFIDENCE FACTOR: 85.0%
IDENTIFICATION ENERGY WINDOW: +- 1.50 KEV
ERROR QUOTATION: 1.96 SIGMA UNCERTAINTY

ENVIRONMENTAL BACKG
LLD CALCULATION PER
MEASURED ENERGY DIF
MULTIPLET ANALYSIS

WHC-SD-WM-OP-062, REV. 0

P AR AME T E R S

UMBER:
UMBER:

1.0
42

SIDE OF PEAK

ROUND SUBTRACTED
FORMED
FERENCES LISTED
PERFORMED

SPECTRAL DATA READ DIRECTLY FROM MULTICHANNEL
ANALYZED BY:

SAMPLE DESCRIPTION: J1445-5730
CEOMLTRY DESCRIPTION: 22 ML LIQ
SAMPLE SIZE: I.OOOOE-03 LI
STANDARD SIZE: I.OOOOE+00 EA
ANAL YSIS LIBRARY FILE: ANL205

CULLECI LIVE TIME
REAL TIME
DEAD TIME

DECAYED TO

3000. SECONDS
3039. SECONDS
1 .23 %

0. DAYS, 0.0000 HOURS BEFORE THE START OF COLLECT

ENERGY CALIBRATION PERFORMED 8-NOV-93
FFFICIENCY CALIBRATION PERFORMED 9-NOV-93

ci)04

ANALYZER ANI:

/ CONVERSION FACTOR: 5.0000E-01

LOLLECT STARTED ON 12-JAN-94 AT 19:07:35



12-JAN-9419:58:23

P E A K A N A L Y S I S

PK CENTROID ENERGY FWHM BACKGND NET AREA ERROR
CHANNEL KEV KEV COUNTS COUNTS %

WHC-SD-WM-DP-062, REV. 0

NUCLIDES

1 119.93 59.80 1.17 12161.

2 173.94 86.79 1.16 11807.

3 211.52 105.58 1.23 13068.

4 247.11 123.37 1.24 13184.

5 496.95 248.25 1.28 12998.
6 356.66 428.07 1.46 11561.

1184.33 591.89 1.60
1315.82 657.63 1.52

1324.17 661.80
661.65

1385.72 692.58
1447.46 723.45

1514.36
1592.09
1747.14

756.90
795.77
873.30

3045.
2249.

1.52 1651.

1 .72
1.65

1
2
1

.47

.03

.44

1993.10 996.30 1.36
2010.12 1004.81 2.00

2346.86
2492.44
2549.22

1173.23
1246.05
1274.45 2

2665.31 1332.52
1332.48

2922.33 1461.09
1460.79

£987.24 1493.56
3193.00 1596.50

.94

.40

.05

2.11

1 .64

0.99
2.41

2

636.
710.

534.
540.
543.

544.
509.

187.
116.
102.

63.

14.

23.
19.

19550. 2.1 AM-241,U
EU-155

5853. 5.9 CS-136,
EU- 155,
EU- 155A,
PB-214X,
TL-208X,
CD-109

4644. 7.8 EU-155,
EU- 155B,
NP-239

18236. 2.4 CO-57,
EU- 154A

2495. 14.3 EU-154B
853. 38.7 SB-125,

SB-125B
752. 23.8 EU-154C
514. 101.8 AG-IOM,

NB-97
59918. 0.4 CS-137

65. 11.5

237,

341. 25.3 EU-154
2912. 4.6 SB-124,1-131,

AG-108,
EU-154D,
ZR-95

641. 14.0 ZR-95,EU-154
229. 34.0 CS-134
1542. 6.9 EU-154E,

RH- 106
1156. 8.6 EU-154F
2124. 5.4 EU-154G,

EU-152
4249. 3.2 CO-60

81. 48.6 EU-154
3345. 3.5 EU-154,

EU-154H,
NA-22

3893. 3.2 CO-60
20.
108.
99.

60.
146.

21.6
22.0
6.9
36.1
19.0

K-40

EU- 154
LA- 140,

EU- 1541

1 QUOTATION AT 1.96 SIGMA
CNFIDENCE LEVEL AT 05.0%

MULEIPLET ANALYSIS CONVERGED BUT GFIT > 4
LNVIRONMENTAL BACKGROUND PEAK

4-, r-



SUBTRACTION PERFORMED USING FILE BKOOll
DESCRIPTION: BKG DET #1
COLLECT STARTED ON 7-JAN-94 AT 14:46:01
LIVE TIME: 30000. SECONDS

WHC-SD-WM-DP-062, REV. 0KGROUND
KGROUND
KGROUND
KGROUND



12-JAN-9419:58:23 WHC-SD-WM-DP-062, REV. 0

J1445-5730
LECTED ON 12-JAN-94 AT 19:07:35
TO 0. DAYS, 0.0000 HOURS BEFORE THE START OF COLLECT.

R A D 1 0 N U C L ID E ANA L Y S IS

ACTIVITY CONCENTRATION IN

MEASURED ERROR

1 .90E+02
LLD<9.68E-01
LLD<6.91E-01
LLD<1.84E+00
LLD<4.82E+00
LLD<5. 21E+00

I .68E+O1

LLD<4.19E+00
LLD<2.64E-01

7. 44E+02
LLD<4.06E-01

3.94E+01

DECAY
CORRECTED

+-9.88E+00 1.90E+02
LLD<9.68E-01
LLD<6.91E-01
LLD<1.84E+00
LLD<4.82E+00
LLD<5.21E+00

+-5.83E-01 1.68E+01

LLD<4
LLD<2

+-9.56E00 7
LLD<4

+-1.47E+00 3

3.95E+01 -I.47E+00
2.02E+01 f-1.66E+00

19E+00
64E-01
44E+02
06E-01
94E+01

R E POR T

Ci/LI

ERROR

+-9. 88E+00

+-5.83E-01

+-9.56E+00

+-I. 47E+00

3.95E+01 +-1.47E+00
2.02E+01 +-1.66E+00

ENERGY COMPARISON
(KEV)

EXPECT DIFF

59.54
74.67

356.02
537.27
727.20
133.51

1332.50
1173.24
320.09
795.84
661 .65

1408.01
1274.45
123.07

1004.76
1274.80
105.31

0.27

0.02
-0.01

0.15

0.00
0.30
0.05

-0.35
0.27

86.54 0.25
1-59 LLD<4.53E-01 LLD<4.53E-01 1099.25
I 131 LLD<5.42E-01 LLD<5.42E-01 . 364.48

K 40 LLD<1.25E+00 LLD<l.25E+00 - 1460.75
LA-140 LLD<8.92E-02 LLD<8.92E-02 1596.20
2W-54 LLD<2.45E-01 LLD<2.45E-01 834.83
f-2 --- - EL 40E+O -__-- 4a4EO -5-2-3=--- 1274. f5-5 0-:--- 'L

94 LLD2.25E-01 LLD<2.25E-01 702.63
:-95 LLD<2.36E-01 LLI<2.36E-OL 765.78

: ST W196 7- ---- ~ ~ii5 T ce ------- 9&4EL0-w2-3S O &r-5&0-Zf--2-9 / -
+ 2 I LID<S.30E-01 LLD<8.30E-01 239.00
'U-239 LLD 4.22E+03 LLD<4.22E+03 129.30
"' 4' 1LLD<1.53E+05 LLD<1.53E+05 148.57

'224 LLD<9.15E+00 LLD<9.l5E+00 240.99
26 LLD<9.38E+00 LLD<9.38F+00 186.10

U-103 LLD<5.74E-01 LLD<5.74E-01 497.08
U103 LLD6.04E-01 LLO<6.04E-01 497.08
IIRUR106 LLD<8.46E+00 LLLD<8.46E+00 621.80

0
t-125 LLD<1.98E+00 LLD<l.98E+00 427.89
S 4T25T 4F1±0 +-.b4U dtTOml3fO 497-39 .3£K
<I-75 LLD<6.22E-01 LLD<6.22E-01 264.66

-43 LLD<8.04E-01 LLD<8.04E-01 391.67
' 05 LLO<5.02E-01 LLD<5.02E-01 513.99

H1 O2 LLG<4.40E+01 LLD<4.40E+O1 84.37
"Q3 LLD<4.42E-01 LLD<4.42E-01 583.20

LLD<5.69E-01 LLD<5.69E-01 185.71
LLD<5.67E-02 LLD<5.67E-02 1836.06

N-& LLO<5.49E-01 LLD<5.49E-01 1115.55

724.20 -0.75

DA'., CoL
DE CAYED

NUC LID 

AM- 241
AM-243

A-133
BA-O140
S 1I - 212
( PR144
C'0-60

134
Cs-137
EU-152
EU - 154

; ! -f



ICTAL 1.13E+03 +-1.E47E+01

STANDARD DEVIATION = 0.28

EBAR = ***** MEV/DISINTEGRATION
MAXIMUM PERMISSABLE ACTIVITY = 4.17E-09 UC/LI
TOTAL MEASURED ACTIVITY = 1.09E+03 (+-1.45E+01) UC/LI
A TECH. SPEC. = ****** (-****)

ERROR QUOTATION AT 1.96 SIGMA
LLD CONFIDENCE LEVEL AF 85.0%

PEAKS NOT USED IN ANALYSIS

CENTROID ENERGY NET AREA ERROR
CHANNEL KEV COUNTS %

496.95
1134.33
1315.82
1385.72
1592.09
1747.14
1993.10
2492,44
2987.24
3193.00

248.25
591.89
657.63
692.58
795.77
873.30
996.30

1246.05
1493.56
1596.50

2495.
752.
514.
341.
229.

1542.
1156.

81.
60.

146.

14.3
23.8

101.8
25.3
34.0

6.9
8.6

48.6
36.1
19.0

GAMMAS/SEC

.82EPOI

.08E+01
30E+01
.60E+01
.21E+01
.76E+01
.31E+01
12 E+00
35E+00
.38E-01

PEAKS ELIMINATED BY BACKGROUND SUBTRACTION

TROID ENERGY NET AREA
.NNEL KEV COUN S

ERROR GAMMAS/SEC

108. 22.0 9.40E+00

WHC-SD-WM-DP-062, REV. 0

1.13E+03 +-1.47E+01

2922.33 1461.09



* ** ** * * * * * * * * * * * * * * * * * * * * * * * * * * * *

G A M M A S P E C T R U M A N A L Y S I S *

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

CANBERRA SPECTRAN-F V2.06 SOFTWARE

12-JAN-9420:54:16

A N A L Y S I S P A R

MCA UNIT NUMBER: 2 / ADC UNIT N
DETECTOR NUMBER: 1 / GEOMETRY N
SPECTRUM SIZE: 4096 CHANNELS
ORDER OF SMOOTHING FUNCTION: 5
NUMBER OF BACKGROUND CHANNELS: 4 ON EACH
PEAK CONFIDENCE FACTOR: 85.0%
IDENTIFICATION ENERGY WINDOW: +- 1.50 KEV
ERROR QUOTATION: 1.96 SIGMA UNCERTAINTY

WHC-SD-WM-DP-062, REV. 0

A M E T E R S

UMBER:
UMBER:

1.0
42

SIDE OF PEAK

ENVIRONMENTAL BACKGROUND SUBTRACTED
LLD CALCULATION PERFORMED
MEASURED ENERGY DIFFERENCES LISTED
MULTIPLET ANALYSIS PERFORMED

SPECTRAL DATA READ DIRECTLY FROM MULTICHANNEL ANALYZER ANI:
4' YZED BY:

SAvLE DESCRIPTION: J1446-5730
GEOMETRY DESCRIPTION: 22 ML LIQ
SAMPLE SIZE: 1.0000E-03 LI.
SANDARD SIZE: l.OOOOE+OO EA
"'ALYSIS LIBRARY FILE: ANL205

/ CONVERSION FACTOR: 5.0000E-01

COLLECT STARTED ON 12-JAN-94 AT 20:03:E9

COLLECT LIVE
REAL
DEAD

DECAYED TO

TIME:
TIME:
TIME:

3000.
3008.
0.27

SECONDS
SECONDS

0. DAYS, 0.0000 HOURS BEFORE THE START OF COLLECT

ENERGY CALIBRATION PERFORMED 8-NOV-93
EFFICIENCY CALIBRATION PERFORMED 9-NOV-93

.2%



12-JAN-9420:54:16

P E A K A N A L Y S I S

PK CENTROID ENERGY FWHM BACKGND NET AREA ERROR
CHANNEL KEV KEV COUNTS COUNTS %

WHC-SD-WM-DP-062, REV. 0

NUCLIDES

1 119.87 59.77 1.20 2373.

2 173.94 86.80 1.23 2265.

3 211.53 105.58 1.23 2546.

4 247.06 123.34 1.17 2243.

496.92 248.23
1324.16 661.80

661 .65
1447.33 723.38

1.17
1 .58

2519.
488. 4

1.46 183.

3 1747.12 873.29 1.90 198.

1993.11
2010.02

996.31 1.56
1004.76 1.93

2346.84 1173.22 1
2549.14 1274.41 2

2665.31 1332.52
1332.48

2922.42 1461.13
1460.79

151.
138.

.94

.10
83.
35.

7.

6.

1.96

2.51

3399. 5.3 AM-241,U-237,
EU-155

912. 16.3 CS-136,
EU-155,
EU-155A,
PB-214X,
TL-208X,
CD-109

746. 21.1 EU-155,
EU-155B,
NP-239

2890. 5.9 CO-57,
EU-154A

386. 40.5 EU-154B
6091. 0.9 CS-137

65. 11.5
369. 15.3 SB-124,I-131,

AG-108,
EU-154D,
ZR-95

216. 24.6 EU-154E,
RIH- 106

214. 22.6 EU-154F
372. 14.3 EU-154G,

EU-152
1818. 4.9 CO-60
540. 9.2 EU-154,

EU- 154H,
NA-22

1666. 4.8 CO-60
20.
113
99.

21.6
19.7
6.9

K-40

12OR QUOTATION AT 1.96 SIGMA
>24K CONFIDENCE LEVEL AT 85.0%

-ENVIRONMENTAL BACKGROUND PEAK

ACKGROUND
GACKGROUND
ACKGROUND
ACKGROUND

SUBTRACTION PERFORMED USING FILE BKOOll
DESCRIPTION: BKG DET #1
COLLECT STARTED ON 7-JAN-94 AT 14:46:01
LIVE TIME: 30000. SECONDS

210

5
6
6 B
7



12-JAN-9420:54:16 WHC-SD-WM-DP-062, REV. 0

J1446-5730
LECTED ON 12-JAN-94 AT 20:03:59
TO 0. DAYS, 0.0000 HOURS 3EFORE THE START OF COLLECT.

R A D 1 0 N U C L I D E A N A L Y S I S R E P 0 R T

ACTIVITY CONCENTRATION IN

MEASURED ERROR

3. 30E+01
LLD<4.29E-01
LLD<3
LLD<7
L L 0<1

7

LLD<I
LLD<l

I
LLD<2

.06E-Ol

.99E-01

.95E+00

.27E+00

.16E 00

.87E+00

.57E-01

.32E+02

.OIE-01

+-2.35E+00

+-3.62E-01

+-2.01E+00

6.37E+00 +-5.88E-01

DECAY
CORRECTED

3. 30E+01
LLD<4.29E-01
LLD<3.06E-01
LLD<7.99E-01
LLD<l.95E00
LLD<2.27E+00

7. 16E+00

LLD<I
LLD<l

1
LLD<2

6

.87E+00

.57E-01

.32E+02

.O1E-01

.37E+00

Ci/LI

ERROR

+-2.35E+00

+-3.62E-01

+-2.01E+00

+-5.88E-0l

IJi 154H 6.37E+00 +-5.88E-01 6.37E+00 +-5.88E-01
5 3.24E+00 +-6.91E-01 3.24E+OO +-6.91E-01

!-L '2. 77E-01 ,LD<2.77E-01
31 1I[ 2 . 37E-01 LLD<2.37E-O1
0 4 LLD<I . 13F-00 LLD<I . 13E+00
140 LLD<V6.49E-02 LLD<6.49[-02

INl 54 LID' I1 E-01 LLD<1.31E-0 1
- - [00 # 2 -609- f-2)<60 -+7-- U ni9tz&-

H' -4 LLD.:1.24E-01 L D< 1.24E-01
95 LLD<I.29E-01 LLD<1.29[-0I

W -23T - --77 9D --±-I 5-3-H+Q. 92,O04+----- 1 0
I'- 12 LLD<3.63E-01 LLD<3.63E-01
PU-239 LLD<s.91E+03 LLD<1.91E+03

U0-241 LLD<6.63E+04 LLD<6.68E+04
-224 LLD<4.02E+OO LLD<4.02E#00
-225 LLD<4.01E+00 LLD<4.01 E+00

U-103 LLD<2.42E-01 LLD<2.42E-01
U103 LLD<2.54E-01 LLD<2.54E-01

RURHiO6 LLD<3.81E+00 LLD<3.31E+00
S2-125 LLD<8.54E-01 LLD<8.54E-0I
SB-125A LLD<8.54E-01 LLD<8.54E-01
-1,-75 LLD<2.72E-01 LLD<2.72E-01
N-l 3 LLD<3.47E-01 LLD<3.47E-01
22-35 LLD<2.28E-01 LLD<2.28E-01
H-228 LLD<I.36E+01 LLD<1.86E+01
-203 LLD<2.0lE-01 LID<2.01E-01

LLD 2.13E-01 LLUD 2.43E 01
ILD .44E-02 LL0<6.44E-02

7!-65 _LD 3.32E-01 LLD<3.32E-01
-95 LLD2.17E-0[ LL<2.17E-01

------------ ---- ---- ---- ---- - --

ENERGY COMPARISON
(KEV)

EXPECT DIFF

59.54
74.67

356.02
537.27
727.20
133.51

1332.50
1173.24
320.09
795.84
661.65

1408.01
1274.45

123.07
1004.76
1274.80

105.31
86.54

1099.25
364.48

1460.75
1596.20
834.3

S2-74-.-5 5
702.63
765.78

239.00
129.30
148. 57
240.99
186.10
497.08
497.08
621.80
427.89
427.89
264.66
391 . 67
513.99
34.37

5833.20
135.71

1836 .06
1115. 55
756.73

0.24

0.02
-0.01

0.15

-0.04
0.27
0.00

-0.39
0.28
0.25

ID A '-

- . t4-- 1; 4f

- --.

Sr E :
IDA, COL
ICAY ED

HICL LI DE

AM-241
Al-243
)A- 133
BA- 140
BI - 212

PR.144
-60

I..P-51
-134

""-137
LU - 152
LU- 154



TOTAL 2.OOE+02 +-3.64E+00

STANDARD DEVIATION = 0.21

EBAR = ***** MEV/DISINTEGRATION
MAXIMUM PERMISSABLE ACTIVITY = 5.21E-09 UC/LI
TOTAL MEASURED ACTIVITY = 1.93E+02 (+-3.59E+00)

TECH. SPEC. = ****** (+-****)

WHC-SD-WM-DP-062, REV. 0

ERROR QUOTATION AT 1.96 SIGMA
LLD CONFIDENCE LEVEL AT 85.0%

PEAKS NOT USED IN

CENTROID ENERGY NET AREA
CHANNEL KEV COUNTS

92
33
12
11

248
723
873
996

.23

.38

.29

.31

369.
216.
214.

ANALYSIS

ERROR GAMMAS/SEC
%0

40.5
15.3
24.6
22.6

.45E00

.79E+01

.23E+O I

.35E+01

PPAKS EL IMINATED BY BACKGROUND SUBTRACTION

ENTROID ENERGY NET
HANNEL KEV COU

2922.42 1461.13

ERROR GAMMAS/SEC

113. 19.7 9.87E+OO

UC/LI

fl4 r)

2.OOE+02 +-3.64E+oo



* * k * * * * * * * * * * * * * * * * * * * * * * * * * * * * * k * * *

+ *

'4
/1?C

>/2 -5'7

S P E C T R U M A N A L Y S I S

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

CANBERRA SPECTRAN-F V2.06 WHC-SD-WM-DP-062, REV. 0
12-JAN-9422:09:22

A N A L Y S I S P A R A M F T E R S

MCA UNIT NUMBER: 2 / ADC UNIT N
DETECTOR NUMBER: 1 / GEOMETRY N
SPECTRUM SIZE: 4096 CHANNELS
ORDER OF SMOOTHING FUNCTION: 5
NUMBER OF BACKGROUND CHANNELS: 4 ON EACH
PEAK CONFIDENCE FACTOR: 85.0%
IDENTIFICATION ENERGY WINDOW: +- 1.50 KEV
ERROR QUOTATION: 1.96 SIGMA UNCERTAINTY

ENVIRONMENTAL BACKGROUND SUBTRACTED
LLD CALCULATION PERFORMED
MEASURED ENERGY DIFFERENCES LISTED
MULTIPLET ANALYSIS PERFORMED

SPECTRAL DATA
Al TED BY:

UMBER:
UMBER:

1.0
42

SAMPLE DESCRIPTION: d1446-5730
GEOMETRY DESCRIPTION: 22 ML LIQ
SAMPLE SIZE: 1.OOOOE-03 LI
STANDARD SIZE: 1.OOOOE+00 EA
ThALYSIS LIBRARY FILE: ANL205

/ CONVERSION FACTOR: 5.OOOOE-01

(( LECT STARTED ON 12-JAN-94 AT 21:19:06

'ULLECT LIVE TIME: 3000. SECONDS
REAL TIME: 3008. SECONDS
DEAD TIME: 0.27 %

DECAYED TO 0. DAYS, 0.0000 HOURS BEFORE THE START OF COLLECT

ENERGY CALIBRATION PERFORMED 8-NOV-93
EFFICIENCY CALIBRATION PERFORMED 9-NOV-93

-)1 3

G A M M A

SOFTWARE

*

SIDE OF PEAK

READ DIRECTLY FROM MULTICHANNEL ANALYZER ANI:



12 -JAN-9422:09:22

P E A K A N A L Y S I S

PK CENTRO[D ENERGY FWHM BACKGND NET AREA ERROR
CHANNFL KEV KEV COUNTS COUNTS %

83.63 41.66
41.48
43.08

119.94 59.81

1.07 1498.

1.09 2373.

3 173.90 86.77 1.24 2320.

4 211.41 105.52 1.29 2408.

5 247.07 123.35 1.28 2223.

496.74 248.14
1324.17 661.80

661 .65
1447.40 723.42

0.89
1 .59

2369.
534. 4

1.73 182.

9 1746.93 873.20 1.81

0 1993.54 996.52 1.47
1 2009.82 1004.66 1.91

2 2346.75 1173.18 1.93
3 2549.08 1274.38 1.39

2665.26 1332
1332

2921.30 1460
1460

iRROR QUOTATION
PEAK CONFIDENCE

.49

.48

.58

.79

1 .83

2.38

190.

180.
167.

91.
35.

26

11

398. 30.3 CE-144,U-233,
13. 46.6 EU/GD-X,
13. 46.8 AM-243B

3181. 5.6 AM-241,U-237,
EU-155

920. 16.3 CS-136,
EU- 155,
EU- 155A,
PB-214X,
TL-208X,
CD-109

812. 19.1 EU-155,
EU- 155B,
NP-239

2878. 5.9 CO-57,
EU-154A

224. 65.1 EU-154B
5713. 0.9 CS-137
65. 11.5
492. 12.3 SB-124,I-131,

AG-108,
EU- 1540,
ZR-95

246. 21.8 EU-154E,
RH-106

145. 33.7 EU-154F
280. 18.8 EU-154G,

EU-152
1309. 4.9 CO-60
546. 9.1 EU-154,

EU- 154H,
NA-22

1662. 4.9 CO-60
20.
115.
99.

21.6
20.5
6.9

K-40

AT 1.96 SIGMA
LEVFL AT 85.0%

- ENVIRONMENTAL BACKGROUND PEAK

AC KGROUND
.:ACKGROUND
2 A CKGROUND

SUBT
DESC
COLL

RACTION PERFORMED USING FILE BKOOLI
RIPTION: BKG DET =l
ECT STARTED ON 7-JAN-94 AT 14:46:01

ACKGROUND LIVE TIME:

WHC-SD-WM-DP-062, REV. 0

NUCLIDES

30000. SECONDS



12-JAN-9422:09:22 WHC-SD-WM-DP-062, REV. 0
J1446-5730
LECTED ON
TO 0.

12-JAN-94 AT 21:19:06
DAYS, 0.0000 HOURS BEFORE THE START

R AD IONUC L I D E ANA L Y S I S

OF COLLECT.

R E POR T

ACTIVITY CONCENTRATION IN uCi/LI

MEASURED ERROR
DECAY

CORRECTED ERROR

ENERGY COMPARISON
(KEV)

EXPECT DIFF

AM-241 3.09E+01 +-2.26E+00 3.09E+01 +-2.26E+00 59.54 0.27
AM-243 LLD<4.29E-01 LLD<4.29[-O1 74.67
BA-133 LLD<3.O1E-01 LLD<3.01E-01 356.02
BA-140 LLD<7.79E-01 LLD<7.79E-01 537.27
BI-212 LLD<2.07E+00 LLD<2.07E+00 727.20
CEPR144 LLD<2.30E+00 LLD<2.30E+00 133.51
CO-60 7.14F+00 +-3.66E-01 7.14E+00 +-3.66E-01 1332.50 -0.01

1173.24 -0.06
k -51 LLD<1.84E+00 LLD<1.84E+00 320.09
-134 LLD<1.43E-01 LLD<1.43E-01 795.84

(S-137 1.31E+02 +-1.99E+00 1.31E+02 +-l.99E+00 661.65 0.15
U-152 LLD<2.94E-01 LLD<2.94E-01 1408.01
LU-154 6.44E+00 +-5.91E-01 6.44E+00 +-5.91E-01 1274.45 -0.07

123.07 0.28
1004.76 -0.10

LU-154H 6.44E+00 +-5.91E-01 6.44E+00 +-5.91E-01 1274.80 -0.42
U O 3.53E+00 +-6.79E-01 3.53E+00 +-6.79E-01 105.31 0.22

86.54 0.23
CE-;9 LLD<2.70E-OL LLD<2.70E-O1 1099.25
-131 LLD<2.35E-01 LLD<2.35E-0 364.48

K 0 LLD<1.17E+00 LLD<1.17E+00 1460.75
KY-140 LLD<5.16E-02 LLD<5.16E-02 1596.20
00-54 LLD<1.31E-O1 LLD<1.31E-O1 834.83

0-94 LLD<I.19E-01 LLD<1.19[-Ol 702.63
NP-95 LLD<I.24E-O[ LLD<1.24E-01 765.78

P3-212 LLD<3.56E-01 LLD<3.56E-01 239.00
PU-239 LLD<1.84E+03 LLD<1.84E+03 129.30
PU-241 LLD<6.80E+04 LLD<6.80E+04 148.57
RA-224 LLD<4.07E+00 LLD<4.07E+00 240.99
PA-226 LLD<4.07E00 LLD<4.07E+00 186.10
20-103 LLD<2.48E-01 LLD<2.48E-01 497.08
2U103 LLD<2.61E-01 LLD<2.61E-0I 497.08
RURH106 LLD<3.91E+0O LLD<3.91E+00 621.80
3-125 LLD<8.34E-01 LLD<8.34E-01 427.89
> -125A LLD<8.34E-01 LLD<8.34E-Ol 427.89
FE-75 LLD<2.70E-01 LLD<2.70E-01 264.66

>i11 3 LLD<3.49E-01 LLD<3.49E-Ol 391.67
S-85 LLD<2.21E-01 LLD<2.21E-O1 513.99
i S-2 LLD<1.88E+01 LLD<1.88Ef01 84.37
L-208 LLD<1.99E-01 LLD<1.99E-O1 583.20

U LLD<2.48E-O1 LLD<2.48E-01 185.71
- LLD<5.67E-02 LLD<5.67E-02 1836.06

10-65 LLD<3.76E-01 LLD<3.76F-01 1115.55
3-95 LLD<2.14E-01 LLD<2.14E-01 756.73

Alt COL
DECAYED

NUCL IDE



1.9702 1.97E+02 +-3.5800

STANDARD DEVIATION = 0.22

FEAR = ***** MEV/DISINTEGRATION
MAXIMUM PERMISSABLE ACTIVITY = 5.1IE-09 UC/LI
TOTAL MEASURED ACTIVITY = 1.90E+02 (+-3.53E+00) UC/LI
' TECH. SPEC. = *

ERROR QUOTATION AT 1.96 SIGMA
LLD CONFIDENCE LEVEL AT 85.0%

PEAKS NOT USED IN ANALYSIS

CENTROID ENERGY NET AREA ERROR
CHANNEL KEV COUNTS %

83
496
447
746
993

63
74
40
93
54

41
248
723
873
996

66
14
42
20
52

372.
224.
492.
246.
145.

32.4
65.1
12.3
21.8
33.7

GAMMAS/SEC

05E+02
33E+00
39E+01
40E+01
15E+00

P AKL LL IMINATED BY BACKGROUND SUBTRACTION

CEOTROID ENERGY NET AREA ERROR GAMMAS/SEC
HANNEL KEV COUNTS

2921.30 1460.58 115. 20.5 9.96E+00

WHC-SO-WM-DP-062, REV. 0

**~1 ~'

1.97E+02 +-3.58E+00



S P E C T R U M A N A L Y S I S

*

*

*

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * k * * *

CANBERRA SPECTRAN-F V2.06

12-JAN-9423:05:44

A N A L Y S

SOFTWARE

WHC-SO-WM-DP-062, REV. 0

I S P A R A M E T E R S

MCA UNIT NUMBER: 2 / ADC UNIT N
DETECTOR NUMBER: 1 / GEOMETRY N
SPECTRUM SIZE: 4096 CHANNELS
ORDER OF SMOOTHING FUNCTION: 5
NUMBER OF BACKGROUND CHANNELS: 4 ON EACH
PEAK CONFIDENCE FACTOR: 85.0%
IDENTIFICATION ENERGY WINDOW: +- 1.50 KEV
ERROR QUOTATION: 1.96 SIGMA UNCERTAINTY

UMBER:
UMBER:

1.0
42

SIDE OF PEAK

ENVIRONMENTAL BACKGROUND SUBTRACTED
LLD CALCULATION PERFORMED
MEASURED ENERGY DIFFERENCES LISTED
MULTIPLET ANALYSIS PERFORMED

SPECTRAL DATA READ DIRECTLY FROM MULTICHANNEL ANALYZER ANI:
AL 'ED BY:

SAMPLE DESCRIPTION: J1446-5730
GEOMETRY DESCRIPTION: 22 ML LIQ
SAMPLE SIZE: 1.0000E-03 LI
SIArJDARD SIZE: 1.0000E+00 EA
ANALYSIS LIBRARY FILE: ANL205

/ CONVERSION FACTOR: 5.OOOOE-01

COLLECT STARTED ON 12-JAN-94 AT 22:15:29

COLLECT LIVE
REAL
DEAD

DECAYED TO

TIME:
TIME:
TIME:

3000. SECONDS
3009. SECONDS
0.30 %

0. DAYS, 0.0000 HOURS BEFORE THE START OF COLLECT

ENERGY CALIBRATION PERFORMED 8-NOV-93
EFFICIENCY CALIBRATION PERFORMED 9-NOV-93

fl-I -,

G A M M A

/ -/3 --- r



12-JAN-9423:05:44

P E A K A N A L Y S I S

PK CENTROID ENERGY FWHM BACKGND NET AREA ERROR
CHANNEL KEV KEV COUNTS COUNTS %

WHC-SD-WM-DP-062, REV. 0

NUCLIDES

1 119.89 59.78 1.23 2251.

2 174.14 86.90 1.10 2314.

3 211.46 105.55 1.24 2480.

4 247.12 123.38 1.19 2523.

496.87 248.
1324.13 661.

661.
1447.28 723.

21
78
65
36

0.88
1 .56

2449.
461. 4

1.78 183

3 1747.01 873.24 1.55 179

1993.22 996.36 1.59
2009.99 1004.75 1.57

2346.80 1173.20 1.80
2549.03 1274.35 2.03

2665.31 1332.52
1332.48

2921.79 1460.82
1460.79

1 .84

1 .68

153.
158.

63.
3-.

30.

6.

3319. 5.3 AM-241,U-237,
EU-155

788. 18.8 CS-136,
EU- 155,
EU-155A,
PB-214X,
TL-208X,
CD-109

744. 20.9 EU-155,
EU-155B,
NP-239

2784. 6.5 CO-57,
EU-154A

359. 42.9 EU-154B
5416. 0.9 CS-137

65. 11.5
472. 12.7 SB-124,I-131,

AG-108,
EU- 154D,
ZR-95

232. 22.4 EU-154E,
RH-106

170. 27.5 EU-154F
325. 16.4 EU-154G,

EU-152
1742. 4.9 CO-60
511. 9.5 EU-154,

EU- 154H,
NA-22

1653. 4.9 CO-60
20.
100.
99.

21.6
21.1
6.9

K-40

KRROR QUOTATION AT 1.96 SIGMA
EAK CONFIDENCE LEVEL AT 85.0%

- ENVIRONMENTAL BACKGROUND PEAK

ACKGROUND SUBTRACTION PERFORMED USING FILE BKOOll
/ACKGROUND
13C KGROUND
ACKGROUND

DESCRIPTION
COLLECT STA
LIVE TIME:

RT
BKG DET zI
ED ON 7-JAN-94 AT 14:46:01
30000. SECONDS

2!!, 1s



12-JAN-9423:05:44

SI E: J1446-5730
DAIm COLLECTED ON 12-JAN-94 AT 22:15:29
DECAYED TO 0. DAYS, 0.0000 HOURS BEFORE THE START

WHC-SD-WM-DP-062, REV. 0

OF COLLECT.

R A D I 0 N U C L I D E A N A L Y S I S R E P 0 R T

NUCL IDE ACTIVITY CONCENTRATION IN

MEASURED ERROR

AM- 241
ANM-243
BA- 133
BA-140
BI-212
GEPR144
G0-60

R - 51
CS - 134
CS-137
IU-152
EU- 154

EU-I 54H
Ej -

3.22E+0
LLD<4.24E-01
LLD<3.07E-01
LLD<7.66E-01
LLD<2.03E+00
LLD<2.31E+00

7. 1OE+00

LLD<1.82E+00
LLD<1.59E-01

I .30E+02
LLD<2.52E-01

6.03 E+00

+-2.30E+00

+-3.66E-01

+-I .98E+00

+-5.74E-01

6.03E+00 +-5.75E-01
3.23E+00 +-6.83E-01

i--59 LLD<2.57E-0l1
i-131 LLD<2.40E-01
K-40 LLD<. IOE+00
I -140 LLD<5.16E-02
FN1- 54 LLD<1.32E-O1
't l42 - - ---2--14 E+00-±-2-044--OI

B-94 LLD<1.18E-Ol
: -95 LLD<1.17E-O1
112-37 --- 8J1&-2E+--O-----5jE +00
'-212 LLD<3.58E-01

'U-239 LLD<1.89E+03
IU-241 LLD<6.66E+04
,A-224 LLD<4.03E+00
A -226 LLD<4.07E+00
5U-103 LLD<2.46E-01
5U103 LLD<2.58E-01
RURH106 LLD<3.79E+00
SB-125 LLD<8.68E-01
SB-125A LLD<8.68E-01
SE-75 LLD<2.63E-01
SN-113 LLD<3.43E-01

R-85 LLD<2.20E-01
LLD<A.S4E+01

C08 LLD<1.99E-01
LLD<2.46E-01
LLD<3.55E-02

I-65 LLD<3.63E-01
-2 '~ LLD<2.20E-01

DECAY
CORRECTED

3. 22E+01
LLD<4.24E-01
LLD<3.07E-01
LLD<7.66E-01
LLD<2.03E+00
LLD<2.31E+00

7. IOE+00

LLD<1.82E+00
LLD<1.59E-01

1.30E+02
LLD<2.52E-01

6. 03E+00

C i / LI

ERROR

+-2.30E+00

+-3.66E-01

+-1 .98E+00

+-5.74E-01

6.03E+00 +-5.75E-01
3.23E+00 +-6.83E-01

LLD<2.57E-01
LLD<2.40E-01
LLD<l.'10E+00
LLD<5.16E-02
LLD<1.32E-01
- ---2-14E+0O--.-2 .04E-=01
LLD<1.18E-01
LLD<I.17E-01

-8-. t07-+0±0--
LLD<3.58E-01
LLD<1.89E+03
LLD<6.66E+04
LLD<4.03E+00
LLD<4.07E+00
LLD<2.46E-01
LLD<2.58E-01
LLD<3.79E+00
LLD<8.68E-01
LLD<8.68E-01
LLD<2.63E-01
LLD<3.43E-01
LLD<2.20E-01
I L D, I. 84 1- S I
LLD<1.99E-01
LLD<2.46E-C1
LLD<3.55E-02
LLD<3.63E-01
LLD<2.20E-01

ENERGY COMPARISON
(KEV)

EXPECT

59.54
74.67

356.02
537.27
727.20
133.51

1332.50
1173.24
320.09
795.84
661 .65

1408.01
1274.45

123.07
1004.76
1274.80

105.31
86.54

1099.25
364.48

1460.75
1596.20
834.83

12 74-. 5-5--
702.63
765.78

52E+00-----8& -
239.00
129.30
148.57
240.99
186.10
497.08
497.08
621.80
427.89
427.89
264.66
391.67
513.99
84.37

583.20
185.71

1836.06
1115.55
756.73

DIFF

0.25

0.02
-0.04

0.13

-0.10
0.31

-0.01
-0.45
0.24
0.35-

# reI

ELI-2 E

I/329E

ai s

a-



TOTAL 1.95E+02 +-3.58E+00

STANDARD DEVIATION = 0.25

EBAR = ***** MEV/DISINTEGRATION
MAXIMUM PERMISSABLE ACTIVITY = 5.25E-09 UC/LI
[OTAL MEASURED ACTIVITY = 1.89E+02 (+-3.53E+00)
A TECH. SPEC. =

ERRR QUOTATION AT 1.96 SIGMA
!LD CONFIDENCE LEVEL AT 85.0%

PEAKS NOT USED IN ANALYSIS

C EN TRO ID
CHANNEL

I96.07
117 20

1747.01
1993.2?

ENERGY NET AREA
KEV COUNTS

248.21
723.36
873.24
996.36

359
472
232
170

ERROR GAMMAS/SEC
%4

42.
12.
22.
27.

6. 93E+00
2.29E+OI
1.32E+01
1.08E+01

P AKS ELIMINATED BY BACKGROUND SUBTRACTION

CENITR I D ENERGY NET
CHANNEL KEV . COU

2921.79 1460.82

ERROR GAMMAS/SEC
%/

100. 21.1. 8.73E+00

UC/LI WHC-SD-WM-DP-062, REV. 0

22%)

1.95E+C,2 +-3.58E+00



WHC-SD-WM-DP-062, REV. 0

WESTINGHOUSE HANFORD COMPANY

222-S LABORATORY 4D
ANALYTICAL BATCH

Lab Segment Serial No. Customer ID:
J)415-041 Ic 424- )14- K E U5 D

Analysis: Sample Prep:

Instrument: W 35v7 r3 7 Procedure/ Rev: I-

Technologist: Date: 2 -_S -q

Starting Time: Temperature k2t Dc

Ending Time: Chemist: t

Comments:

Description LID Description Lab ID

1 E br4 11
2 12
3 _ _ _ _ _A__ _ _ _ 1

4 4 /751 14

5 -4 -e 15

6 16

7 17

_ _ _ 18
9 19

10 1 20

Standard Primary Book No. Second Book No. Third Book No. and Final Vol. of
Type and Aliquot Vol. and Aliquot Vol. Aliquot Vol. Standard

_______ -S 43 .vtA aL - . 0 r

%16,01*e IL

A-6000-881 (03/92}



WHC-SD-WM-DP-062, REV. 0
ANALYTICAL. BATCH SUMMARY SHEET

METHOD: DATE START:
LA-503-15 December 28, 1993

PREPARED BY: DATE COMPLETE:
L.L. Fritts -y' /d 4 January 3, 1994

UNITS: uCi/mL
SPL NAME SPL 10 ANALYTE RESULT #1 RESULT #2 RESULT #3 AVERAGE 25SD PREC %REC DET UM % CT ER

STD 63B43 J1415 PU-239/40 I .37E+2 105.0 1.IOE-2 0.7

BLANK J1416 Pu.-239140 <3.75E-6 343 3.75E-6 40

KE65D J1424 PU-239/4O 9.16E-3 1,(8E-2 9.86E-3 9.94E-3 1 65E-3 166 64 4 9 25E-4 1.0
34.7 1.5E-3 1.0
43.0 9 .SE-4 0.9

KE65D J1424 239 Spike 96.0 9.4 1 6SE-3 0.7
I 69E-3 0.8

STO 63B43 J1415 Pu-238 <136E-2 N/A I 36E-2 1000

BLANK J1416 Pu-238 c2.62E-5 34.3 2.62E-5 100.0

| N/A 1 44 1 .154E-3 1
34 7 2 86E-3 1

<232E-3 I I-7 N

j430 2 30E 3 1

a
5

-I I I I I |____lists_
_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _| _ _

t I ! 4
Ji424 Pu-238 <1.54E-3

NARRATIVE: X NO SPECIAL PROBLEMS/METHOD VARIATIONS IN THIS BATCH
LIST SPECIFIC PROBLEMSNARIATIONS FOR THIS BATCH:

The resuits for IMe standard are In uCi/L.

The results for the spike are in percent recovery.

-rr

1 1 1
| | | | | || |

1 | |

KE65D <286E-3 j <230E-3 N/A N A



PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SPACE

Pu 238 & 239/240: LA-503-156 (D-0) LIQUIDS STANDARD

SShiga N Wbe Counte-d 12/29/93 'u 236 AEA Fme. (C236) 0.317
1415-5581 tmrpl Volume in rAL (S) 0.1 u 238 AEA Fne. (C238) 0

_____ch 'omple DF. -DF) 101 u 239 AEA Fme. (239) 0.622,
2400 moor Volume in mL (SPKV) 0.05 olal AT Counts 10163
. Rerwrv N iest DY. TD') 1 ime Counted in min (IC) 60

0 racytrBok No. 77843 ackgmund in pm (rLka)
r * rPrpration Me 10/12/93 u 236 Counts 21.73

VAN SANT u-236 Poparton aIue 3226 u 23B (unts 0
'u-2 Den Cord Value 3062.72 .u 239 Counts 42.58

M12/28/93 u-238 Tmor Value 133 A Count Time in mi 1440

Decay lme = Dala GnMled - Thacer Premtuttion Date

Pu-236 De y (hr'd Value P u-26 Irepanzion Tlur * I to Ihe power ,f ( nl2 [Mey T.ime) / I 040.95 3
Pu 236 Thucer Fa cover = (Total AT Counts / Tr - Lg * 2 * (236 * IO / Pl'-226 Decav Qrrd alue * SS
P-239/240 pCi/L = (29 Pu-236 Decay Cond Vlue * SPIY * OF * DDF * (1000mL/l.)) / (236 * SN * (22200dpm/pIC[))

Pu 238 dpm = [(ToaL AT Cunis / IT) - [k* 2 * C-l8 - (Pu-238 Tracer -e * T-V * Pu 226 Tracer 10ecovey / IC0)
Pu-238 pCi/mL = (Pu238 [(pm * FF * DF) / (Pu 236 Tracer Recovery / 10) (22200D0dpm/uCail * 1

Relative Counuting Error =Square Root of l(I/Pu 226 flunts) (I / Pu 238 or 239/240 Counsl * 100

1.37E + 02 1 NOTE: Tracer values are in dpm/mL.

u-239/240 pCi/mL 1.37E-01
Jative Countin Ermr 0.7%

bu-238 pCi/mL < 1 36E-02

Rlative Counting Enror =

NOTE: Pu 238 Reported result is a LESS THAN value using

20 dpm for the Pu-238 sample activity.
u 236 Tme-r fhoverv 66.8%

DETECTION LEVELS in pCi/enL
Pu 239/240 = 1.10E-02 Pu 238 = 1.36E-02

Data Entry by- Date:3
Approved by: Date: A J 'gaj
Form 1 Rev. 1.4 Page I of 1

Iu-239/240 pCi/L

' ,-/- tl 2- CC)
-- 5al No Sarrwe Poni DaTe Time Issued PofoiTy

14 .- 5 E L 12-1-33 1I:73 22
Deterina Ion L eIrOd S anda' AesuII Unis Chat 9 e Code Reruns

88 moe Sae Cutoi ' ID

2 .s 0d - 'ID -1.be L + Vk. 6 STD
emaus Cacoalons. Pesults%43

6,7-AITACH I TUT V31CT 0:; ;747>

WHC-SD-WM-DP-062, REV. 0

AnalysiS Analyst S t -

)A4-n 

-

, 2 
A-1i-

T-1 54r 6S 6 PI

100.0%



WHC-SD-WM-DP-062, REV. 0

PLUTONIUM 239\240 ANALYSIS - UNDIGESTED SAMPLE

.2S, '- ssk?/
77J

a-)1>4~

.|



PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SPACE

WHC-SD-WM-DP7 
SamPle PoInI Dae

.71416.-S3 ECEC - 12-15-ES 11:24 22

OeeriaOf untie staca Result Unis Charge Code sR#'Us

S 4 .Custome ID
'rh Samp. R11,,a

SLK

Oemaes. Calcslaicts Pesults

. e 'PEA"o - "/ .

4.4ct 6 -C. "-5
Lnls all Anals 

TT

HHs H

3S.8,e~ L5I t M

062, REV. 0

Pu 238 & 239/240: LA-503-156 (D-0) LIQUIDS BLANK

4anMN :, W. e Counted 12/29/93 u 236 AEA Fro. (C236) 0.919

1416 5681 'ample Volume in mL (M) 1 u 238 AEA Fme. (C238) 0

sale ID ;ample DF. (DF) 1 u 239 AEA Fra. (C239) 0.034

2400 1 mor volume in mL (SPKV) 0.05 otal AT Counts 1837

Raw' Nr iest D.F. (DDF) 1 ime Counted in min (TC) 60

0 mor Book No. 77B43 ackrnound in Ipm (11kg) 2

Arlyst rcer pirparation Date 10/12193 su 236 Counts 12.37

VAN SANT u-36 Prenparation Value 3226 u 23B Counts 0

. u-36 D'Iyn Cottd Value 3062.72 u 239 ounts 0.46

12/28/93 T' Trce r lue 133 A Count Time in mn 1440

Decay tine = iats Cunted - Tacer Preparation Dats

Pu-236 Decay err'd Value 2 Pu-236 IrelamLio Value I t on ths pawer rot (-n2 * Decoy Tir) / 140. 0

Pu 236 Lacer Recover' = (Total AT Daunts / Th - HkIV 2 * 236 * 100 / Pu-2'36 Decay arr'd Thuc *

Pu-239/240 pCi/L = ((239 * Pu-236 Decay Orr-d Vlue * SPKV * D * TDE * (L mL/I) / (r16 (S 2220000dlpn/Ci])

Pu 238 dpm - (Tuad AT Counts / rc) - Ekg * 2 * 23] - (Pu-238 Thacer Value * SPKV * Pu 2J6 Thueer Psrevery / 100)
Pu-238 pCi/not = (Pu3B dm * (DF ' DDE) / (Pu 236 Tracer Rerro-vry / 100) 2220000dpm/tCil) * W

Ralative Counting Error = Square Rait of ((I/Pu 236 Ctunts) + (I / Pt 238 or 239/240 Cunis) * 100

< 3.75E-03 .1 NOTE: Tracer values are in dpm/mL.

Pu-239/240 pCi/mL < 3.75E-06

Relative Counting Ermr = 4.0%

u-238 pCi/mL = < 2.62E-05

lative Counting Err = 100.0%

ru 236 Tracer P.ecovery = 34.3%

NOTE: Pu 239/240 Reported result is a LESS THAN value

using 0.05 for the Pu-239/240 peak height.

NOTE: Pu 238 Reported result is a LESS THAN value using

20 dpm for the Pu-238 sample activity.

DETECTION LEVELS in pCi/mL

Pu 233/240 = 3.75E-06 Pu 238 = 2.62E-05

Data Entry by: 30-De-93

Approved by: DatI:

Form 1 Rev. 1 Page I of I
t.*,J' ~~u) .3.

ru-239/240 pCi/lb



WHC-SD-WM-DP-062, REV. 0

PLUTONIUM 239\240 ANALYSIS - UNDIGESTED SAMPLE

2W6'60

7 / 1116 - 5i of/



PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SPACE

Pu 238 & 239/240: LA-503-1 56 (D-0) LIQUIDS SAMPLE

Snal :. ate Counted 12/29/93 u 236 AEA Fma. (336) 0.41

1424-5781 raple Volume in mlS 0.1 u 238 AEA Fma. (C238) 0.083

* Batch 3D -' mple tLP DF) 11 u 239 AEA Fma. (C239) 0.495

2400 raer Volume in mL STK\1 0.05 otal AT Counts 7395

7 Rarupn NO,,. ig-t D. -DDF) 1 ime Counted in min () 60

0 raer Book No. 77143 ackcmund in om flikg) 3

Avualyev raer Prpinalion Date 10/12/93 'u 236 Counts 13.05

VAN SANT u-23 P'rparation Vlue 3226 u 238 Counts 2.65

U u-236_uy Cord Vlue 3062.72 tu 239 Counts 15.77

12'28/93 'u-238 Trainr Tihe 133 EA Count Time in mn 1440

-062, REV. 0

Deci Torte =z TanC td - Tracer I'rmtxon [late

Pu-236 Dcaiv Carrd Value z Pa-236 PreamIotn Vdue !e to the power of (-1n2 * eoy True) / 1040.35

Pu 236 Tracer Rerrzverv Total AT Counts / 13 - Ekr)2 * 226 * 100 / Pu-236 ccav rorrd %:due *
Pu-229/240 pi0/L z (CI 9 * Pu-236 Decay Cr'd Value * SPV *D * DDF * (10 OmL/L) / ((2'6 * 13 * (222 00dpm/pCi)

Pu 236 1pm = I(T2.1 AT Counts / T) - hkc * 2 * (2 2 - (Pu-238 Tracer Value * 31TNW * Pu 236 Tracer Receere / 100 1

Pu-238 ps/mL = (Po23B pm * [F * DF) / (flu 2:16 Tower Recovery / 100) * 2220000dpm/piCi) M

Relatve Countg -rror = Square Rot of (1/ u 236 Counts) r ( / Pu 22B or 239/240 Counts)l * 100

9.16E+00 1 NOTE: Tracer values are in dpm/mL.

Pu-239/240 pCi/mL = 9.16E-03
relative Countina Ermor 1.0%

h-238 pCi/ml < 1.54E-03

kelative Cointine Errr 1.8%

NOTE: Pu 238 Reported result is a LESS THAN value using

20 dpmr for the Pu-238 sample activity.

P 236 T.,er Recovery =4

DETECTION LEVELS in pCi/ml
Pu 239/240 = 9.25E-04 Pu 238 1.54E-03

Data Entry by: Date: , 30-Dec-93
jApproved by Date:
Form 1 Rev. 1,4 Page I of 1

27
3 j- 3 l

WM-DF

Pu-239 /240 pCi/1,

W U90 7
Selal No Samje Po1 n Dale Tme Issued o,,1y

P2 it..-A7 1 <2 CWTCLD - : 7
Dcierrrna, 'or Meihoc S'ancar Result Urts Crarge Code Rerus

P.2J h A--Z'15 u~i ML14157

Sam'rie Sice Custon'er ID

remar s Caciacs Resels -7

'24A425
'AEW 4

H'sNT T'I MH

Dale ~ ~ ~ ~ xe TieCrer3 Lb I

T. A/, C-ol-'

68W MI - 10 93,

WH



WHC-SD-WM-DP-062, REV. 0

PLUTONIUM 239\240 ANALYSIS - UNDIGESTED SAMPLE

Sn,
/2929- '52

1) 2 9;



PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SPACE

Sanal No Samp PeTime Issued Pr.ory

1±..~-..731 BEClflC;LD 11-16-93 13: 7
Derei d Slancard veslII UnIs Carge Code Rerus

2, TA A- to-1c uCi/1 L E14157
SamCusoer ID

2~-~-t~-~c~x 4 ~ s -rw~ KE5D
RemarIkS. Ca IC uIaI

1
Ohs. Results

WHIC-SD-WM-P-062,
A Aatyst -2 An 3s Aralt - Analyst

Hi H$ s Hrsr

Ae Corae:e a

5a -es 1, - ' -aa

Pu 238 & 239/240: LA-503-156 (D-0) LIQUIDS SAMPLE

.SiatNo. ale Courted 12/29/93 xu235 AEA Fac (C2361 0.331

1424-5781 r mple Volume in ml, (SS) 0.1 u 238 AEA Fro. (C238) 0.118

ch .rple E (OF) 11 'u239 AEA Fmr. ([239) 0.469

2400 ra.er Volume in ml (SPS) 0.05 otal AT Counts 5294

:Rfru. N. i 'est DF. (DDF 1 Irime Countl in min ('IT) 60
0 fror bk Na 77B43 arkmsund in cpm [k) 8

Amalys netr Iproptrtin Dat 10/12/93 u 236 Counts 11.52

VAN SANT u-23 fr-pa r. Vulue 3226 u 231 Counts 4.09

Dot fu-2311 [tl lrpl %2lue 3062.72 u 239 Counts 16.3

12/28/93 u-:3"3 T ,+r tlue 133 \A Count Time in nu 1440

pecay pine = (at tounted - T1r rspimton DAte
Pu-236 Decay lrd (due Pu-236 Pepaulhtin tilue * re l the itwer of [(-In2 * Decay nme) / 1040 95

Pu 226 Thcr Dealvry (TOd AT Counts / 7, - 4k) 2 * 36 * 00 / Pu-23f Dcty [ord Coue *

Pu-239/240 pWi/L (CM9 * Iu-236 Decay ?'Orr'd O.,e - 0TKV * DF * DDF * (1000nL/L)) / (Q36 ** [222()COdpn/pCi))

Pu 238 4pm = [(TU AT aunts / ) - k * 2 '2311] - (Pu-2m Tmter Oldue * S2V * Pu 226 Tier Reeovry / 100)

P-238 ,C/mL (Pu2:3 lpm * IP * (OF) / r(Pu 236 Traeer Recovery / 100) - (2220000dpm/iCi) * SI

elative Counting Error = Square Rot of (I/Pu 236 Counts) + [ / Pu 238 or 239/240 Counts)) - [00

ou-239/240 ;Ci L 1.08E+01 11 NOTE: Tracer values are in dpm/mL.

< 2.86E-03 NOTE: Pu 238 Reported result is a LESS THAN value 'sinq

1.5% 20 dpm for the Pu-238 sample activity.

u 236 Tmcpr Recovery 34.7%

DETECTION LEVEIS in pCi/mL

Pu 239/240 - 1.15E-03 Pu 238 = 2.86E-03

[Data Entry by: l Date: 30-Dec-93
Approved by: Date:

Form 1 Rev. 1.4 Page I of 1
3 c~4,'

IEV. 0

L-239/240 pCi/ml = .02E-a2

:eative Countinz Eror = 1.0%

u-238 pCi/mL

rative Counting Ermr



WHC-SD-WM-DP-062, REV. 0

PLUTONIUM 239\240 ANALYSIS - UNDIGESTED SAMPLE

230



PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SPACE

Seral No SampIe Point

J7 1424.-5781 B:C:TCLD
Delermnau.on Method Siardai

Pu239/40 LA-503--156

?)-Ml- 10 i c Yn

WHC-SD-WM-DP-0622
Time Issued Poornly

13: 7 22
Crarg. Code Reruns

E14157 0

CusomeelD
Pemarks. Ca lalaions. Results
COUNT AS uCT/L -

~- , AEA t4se& .

A Pays 2Cnls nly14Aay| 0/a -

546-OE'0 Ri o -3

Pu 238 & 239/240: LA-503-156 (D-0) LIQUIDS SAMPLE
n Nb Iae Countrd 12/29/93 u 236 AEA FrMa (C236) 0.387

1424-5781 rple Volume in mL (-S) 0.1 u 238 AEA Frn. (238) 0.095

7 -eh :- 7irnple DY. (TF) 11 u 239 AEA Fre. (C239) 0.503
2400 racer Volume in ml, (SPKV) 0.05 otal AT Counts 5225

Ritwk N ~~ ie t DF. (DDF) 1 ime Counted in min ('T) 60
0 raer k No. 77B43 ackeround in cpm (lke) 2

Aitlys :mcer Preparaon Dale 10/12193 u 236 Counts 14.87
VAN SANT u-236 Preparation Value 3226 u 238 Counts 3.63

Su-23 6 De-' Cort'd Value 3062.72 u 239 Counts 19.29
12/28/93 u-238 Tre r Value 133 EA Count Time in min 1440

Decay Them z DaUt (anted - Theor Prepation Dat,
Pu-23

6 Decay Corrd due = Pui-236 Prepaamon Value * W t he power of (-[n2 Deray Tho) / 1040.95

Pu 236 Thcer Recovery = (To AT Counts / TC - Ikg) 2 * C36 * 100 / Pu-236 Deay Crr' aue * S
Pu-239/240 pCi/l = (Col2 * Pu-236 Decay Crr d value * TK'V * DF * DDE * (10 00L/l)) / (236 -5 n 222o000dp/piC)
Pu 238 dpm = Total AT Counts / iC) - Dkg * 2 a 2381 - (Pu-28 Tracer Value * STTV * Pu 236 Tracer Recowry / 100)
Pu-232 pCi/mL =(Pu2l31 dpm * DF * DDF) / :Pui 235 Trecer tecoverv / 100) * (2220000dpm/pCi) a %I
Relative Count.ing rro = Square Soot of [(I /u 236 Counts) + (I / Pu 238 r 239/240 Counts)] * 100

9.86E+00 11 NOTE: Tracer values are in dpm/mL.

'u-239/240 pCi/m L 9.86E-03

lative Counting ErMrr 0.9%

u-238 pCi/mL

lative Counting Ermor

< 2.30E-03 NOTE: Pu 238 Reported result is a LESS THAN value using

1.5% 20 dprm for the Pu-238 sample activity.
n 236 Tracer Recovery 43.0%

r|DETECTION LEVELS in pCi/mL

11 Pu 239/240 9.80E-04 | Pu 238 = 2.30E-03

Data Entry by: -- __.- Date: 30-Dec-93

Approved by: Date: 3724 19-1
Form 1 Rev. 1.4 Page 1 of 1

.. Dale

12-16-93
uen all Or ta

uCi/ML

, REV.0

l qr 
.o 

Ur.'sSample ae

1pu-239/240 pj(i/L



WHC-SD-WM-DP-062, REV. 0
PLUTONIUM 239\240 ANALYSIS - UNDIGESTED SAMPLE

J'Ii 40 W-1 ; - f- Dh s >pj

- * I
-3

9flr)



PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SPACE

SeNa NO ampoe Pot Dale T-rne issued Prnty

J 1424.-5931 BECHTOLD 12-16-93 13: 7 22
Determna ',0 uchnod S ard, Jesut UoIs Coaor Code R.,uo

PR239/24 ELA-5O3-156 % RECOVERY E14157 0
sarle sk customer hO

-.4 .kc,,-LiTr +-o KE65D

Pu 238 & 239/240: LA-503-156 (D-0) LIQUIDS CHK EXT NO.
SSeIriaNo. ate Counted 12/29/93 iu 236 AEA Free ((236) 0.225

J1424-5981 ;mple Volume in mL (SS) 0.1 u 238 AEA Frae (C238) 0.05
B;tvh ID nple D.P. (DI) 11 u 239 AEA Free (C239) 0.727

2400 .racer Volume in rmL (SPO 0.05 rotal AT Counts 11120

Rerun No gest D.F. (DDF) 1 ime Counted in min (1r) 60
0 raer Book No. 77843 akund in cpm (13kg) 3

Anats Tracer Preparation Date 10/12/93 u 236 Counts 14.94

J VAN SANT u-236 Preparation Value 3226 u 23B Counts 3.33
Dat.: u-236 DaY Cored Value 3062.72 u 239 Counts 48.33

12128/93 u-238 Tracer Value 133 Count Time in mi 1440

Decay lme = DMte Counted - Tracer P'pation Dale

Pu-236 Decay Corr'd Value = Pu-236 Pmratlinn ValUr * he to the po'er of )(-I2 * Decay Tima) / 1040.95
Pu 236 Tracer Recovery = (Total AT Counts / WT - Bkg) 2 * C236 * 100 / Pu-236 Decay Core'd Value * S

Pu-239/240 pCiA = (239 * Pu-236 Deoy Cored Vaht * SPKV * DF * DDF " (100 mL/U) / ((236 SS * (2220000dpm/pCi)
Pu 231 1pm = f(Total AT Counts / t) - Bkg - 2 * 2381 - (Pu-238 laier Value * SPKV * Pu 236 Trler Recovery / 100)
Pu-238 pCi/mL = (PuM23 dpm * DF * DDE) / h(Pu 236 Traoer Reuery / 100) * (2220000dpm/pC( * 0
Relauve Countdug Eror = Square Root or (1/Pu 236 Counts) + (I / Pu 238 or 239/40 Counts)] * 100

2.45E+01 I NOTE: Tracer values are in dpm/mL.

'u-239/240 pCi/mL = 2.45E-02
Itelative Counting Enor = 0.8%
Iu-238 pCi/mL < .SSE-C3
lelative Counting Enor =

NOTE: Pu 238 Reported result Is a LESS THAN value using

20 dpm for the Pu-238 sample activity.

u 236 TmeerRorv = 53.6%

DETECIlON lEVELS in yCi/mL

= 1.69E-03 Pu 238 = 1 .85E-03]

Data Entry by: ' Date: 03-Jan-94
IApproved by: Date: C - f6
Form 1 Rev. 1.4 Page 1 of 1

pema,&s CtICUIC!On$. Pesuls '?64 3
SAMPLE SPIKED ID 'UEA-2
-PIKE IDTl/-

Pn I2 rln7e 3 ATTACH PRINTOUT
SPIKE VOLUME
COU7NT AS uCI/L - CmL

WHC-SD-WM-DP-062, REV. 0
A(Aa A o -A yst - Aa lysi - 4 Analyst 5

T-r H'5

?a~ Tne-)O Comeer

yza t

a

NI

A

6
-5-

Ipu-239/240 pCi/L

ft

11-6800-061 A.10- 93

1.6%



WHC-SD-WM-DP-062, REV. 0
PLUTONIUM 239\240 ANALYSIS - UNDIGESTED SAMPLE

A

Q-./4/- 591/

kfi

6~''~
V. - - I-

///A o



PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SPACE

If ?44/ WHC-SD-WM-DP- )62, REV. 0

Pu 238 & 239/240: LA-503-156 (D-0) LIQUIDS CHK EXT NO.
SesiaI No: . ate Counted 12/29/93 u 236 AEA Fra. (C236) 0.23

J1424-5981 rmple Volume in oL (SS1 0.1 u 238 AEA Fra. (C238) 0.051
Bertch ID.:- mple DF. (DF) 11 u 239 AEA Fra- (239) 0.692

2400 rmor Volume in m ( 'KV) 0.05 otal AT Counts 12079
Rerun No. ligt DF (DDF) 1 ime Counted in min (T) 60

G rmoer xk No. 7B43 lackgmund in opn (1kg) 3
Anatyst -nicer Prepanition Date 10/12/93 u 236 Counts 18.92

VAN SANT u-236 Preparation Yalue 3226 u 238 Counts 4.18
Dat. u-236 Denv Corrd Naluy 3062-72 u 239 Counts 56.99

12128/93 u-238 Tracer Value 133 XkEA Count Time in min 1440

Dec[y Rume =Date Counted - Trrcr Prepixijon [ite
Pu-236 Decay Cor'd Valu = lu-236 Prrpantion \alur * [e tohe powr of )(-1n2 , Decay Tme) / 1040.95 1
Pu 236 Tracer ecoverv = (Total AT Counts / IT - Bkg) * 2 * C236 * 100 / Pu-236 DOay Crr'd Value *

Pu-239/240 pCi/L = ((239 Pu-236 Dercy Cord Value * SPKRV DF * DDF * (I000mL/4) / (C236 * SS (2220000dpmri/pCi))
Pu 238 dpm = [(Total AT Counts / M) - Bk * 2 * (23) - (Pu-238 Traoer Value * SPKV * Pu 236 Trtver Recovery / 100)
Pu-238 pCi/mL = (Pu230 dpm r DF * DDF) / UPu 236 Ther Recovery / 100) * (2220000dpm/pCi) *M

Relative Counting Frrnr = Squae Rot of ( /Pu 23f Counts) + (I / Pu 230 or 239/240 Couns)] 100

2.28E+ 01 J1 NOTE: Tracer values are in dpm/mL.

u-239/240 pCi/mL = 2. 28E-02
laiep Counting Eror = 0.7%

u-238 pCi/mL = c 1.66E-03
Elatie Counting Enmr = 1.4%

u 236 Tracer Recorne = 59.6%

NOTE: Pu 238 Reported result Is a LESS THAN value using

20 dpn for the Pu-238 sample activity.

DETECTION tlELS in pCi/mLPu2920= 165E-03 ||Pu 238 = 1.66E-03

Data Entry by:,Date: 03-Jan-94
Approved by: _ Date: j ?a I
Form 1 Rev. 1.4 C.. Page 1 of 1

Seial No Sampie Piln Date Time Issued Prioly

J 1424.-5S81 EECHTOLD 12-16-93 13:7 22
ermnatOr Metnci sdii'd Result Uns Charge Code Reruns

Pu239/24 LA-503-56 % 5ECOVERY E14157 0
Sample si; C tOr JD7hsl-1--0'1' - -tt

+ KE65D
Rem5,ks Cailciatipns Results 4r , L :

SAMiPLE SIK I: -3 IvQl-1
SPIKE ID 976 "AE-"
SPIKE VOLUME ATTACH PRiNTOUT -
COUNT AS ,CI/L .6 9

A- A y 2Aaysr I Analys - 5

H's H, HS Hrs HiS

0.o, T m Crp. a

5 6OO-O l 1i *10. 63h

C

ii

Jru-239/240 pCi/L

01

S
NJj

&

~t

to

"fl

LN

-4



WHC-SD-WM-DP-062, REV. 0
PLUTONIUM 239\240 ANALYSIS - UNDIGESTED SAMPLE

#3 J2-29?T.&iz~,
0'44't< sW-'

.4

6 p. -



G E N E R A L

Westinghouse Hanford Co.

A L P H A E N E R G Y
Rev. 2.01

DATA REDUCTION REPORT

A N A L Y S I S

WHC-SD-WM-DP-062, REV. 0
SAMPLE

J-1415-5581
File ID: 2a2495.CNF

Counted on:
Detector:
Geometry number: 1
Count time:

12/29/93
AEA2

@ 2:10

86403. Sec

PEAK ANALYSIS

Peak height
Initial Final
1036.8

30.0
2008.0

12.5

1036.8
30.0

2008.0
12.5

Peak center
Initial Final

355.036 355
267.938 267
224.249 224

41.326 41

036
564
236
319

FWHM
Initial Final
20.000
78.000
24.000

278.000

19
1

19
95

386
000
646
062

Tau
Initial
10
39
12

139

.000

.000

.000

.000

3
0
3

145

PEAK RESULTS
Peak Error Limit: 25%

AEA Peak Centroid
Isotope Frac Exp. Obs. Diff. FWHM
Cm243 0.317 5.786 5.751 0.0350.09
Pu236 5.756 5.751 0.005

0.012 5.340 0.00
Pu239 0.622 5.143 5.137 0.0060.09
Pu240 5.144 5.137 0.007

???? 4.277

Count
Rate c/m

21.73

%err
@95
1.1

0.81 6.3
42.58 0.8

0.40 8.5

d/m
254.
189.

6.
363.
363.

Act ivit

0.115E-03
0.854E-01
0.3lOE--U

0.164 -U3

0.951 <--valid peaks only--> 65.12

DETECTOR CALIBRATION
Energy(MEV) = 4.083 + (0.0047)*Channel

Energy range (MeV): 4.083 TO 6.489
Efficiency = 0.1170 CPM/DPM

TOTAL COUNT DATA:

Item
Raw spectrum
Smoothed
Composite fit
Residuals

Total
98595.0
98594.9
94349.2

4245.8

Analyzed by:

% Recovery
100.000
100.000
95.694
4.306

DM

22. 7

Peak
ID
1
2
3
4?

Final
.959
.100
.949
.410

ID
1

2
3

Totals:



Spectrum 2a2495.CNF
I Legend: Raw = .... Modeled Peaks = 1,2,.., etc Display Max.: 14 8 119 . -

WHC-SD-WM-DP-062, REV. 0
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............... 3
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AEA Spectrum:

1
1
I

0
0
9
14
14
10
7
16
17
24
19

28
37
47
76
83

123
149
233
299
620

12 6 8
19 83
1.39 1

151
22
31
32
46
72
78

117
155
86
74
(3

0
0

I

0

1

Raw Dat-a DMp ll
0.
0.
7.
9.

15.
20.
15.
23.
9.

20.
29.
32.
44.
38.
75.
88.

128.
163.
212.
371.
64 1
1271.
2057.
1308.

85.
29.
22.
33.
48.
70.
84.

106.
127.
394.
6 36.

104. 1
691.
77.

0.

0 .

1.
1.
4.
2.
0.
0.
0.
1.
2.
0.

0.
0.
9.
8.

14.
10.

6.
24.
12.
26.
16.
30.
35.
44.
66.
79.
94.

162.
236.
390.
732.

1319.
2051.
1064.

61.
31.
36.
37.
56.
68.
74.

126.
175.
359.
679.

1040.
600.

40.
0.
2.
0.
0.
3.
1.
0.
2.
1.
1.
2.

0.
0.
6.
6.
6.
8.

12.
19.
16.
16.
20.
30.
39.
46.
64.
77.

105.
158.
230.
359.
761.

1488.
2119.

878.
72.
28.
32.
34.
66.
66.

101.
91.

186..
335.
775.

1059.
524.

29.
0.
0.
1.
1.
0.
0.
0.
1.
1.
4.
1.

0. 0.

0.
0.
9.

12.
6.

14.
13.
11.
22.
28.
29.
37.
47.
47.
67.
94.

134.
187.
240.
426.
865.

1471.
2035.

748.
26.
33.
33.
27.
39.
77.
95.

120.
187.
366.
791.

1017.
441.

17.
2.
2.
0.
1.
3.
0.
0.
0.
2.
4.
0.

0.
0.
7.

12.
15.
14.
13.
17.
17.
19.
25.
25.
47.
62.
61.
92.

115.
185.
279.
449.
883.

1634.
2032.

563.
31.
38.
34.
30.
62.
63.
85.

116.
208.
407.
849.

1090.
358.

13.
0.
0.
1.
0.
4.
0.
1.
0.
3.
3.
2.

0.
2.
7.

17.
9.

12.
11.
23.
18.
19.
31.
32.
43.
55.
62.
92.

124.
180.
262.
445.
887.

1708.
1944.

470.
32.
27
41.
45.
53.
73.
77.

121.
229.
435.
851.

1071.
270.

5.
0.
0.
0.
1.
1.
1.
0.
0.
1.
3.
2.
0.

WHC-SD.ww-op 082 REV a

323

0.
5.
8.

13.
19.
10.
20.
15.
23.
18
34
29.
38.
55.
73.
97.

114.
199.
279.
529.
974.

1803.
1802.

336.
37.
26.
44.
47.
63.
85.

108.
154.
232.
153.
883.
9 27
197.

4
0.
0.
1.
L.
0.

0.
I.
0.
2.
1.
0.

2a2495.CNFfor
0.
2.
5.
6.
6.

17.
13.
19.
19.
19.
30
30.
54.
64
86.

105.
150.
192.
310.
534.

1055.
1893

268.
33.
34.
42.
37.
65.
39.

9 1.
151.
230.
432.

.39
346.
182.

1.
0.
0.
1.
1.

1.
1.

2.
1.
0.
0.0. 0.



K -
~i izc/c3

C E N E R A L

Westinghouse Hanford Co

A L P H A E N E R G Y
Rev. 2.01

DATA REDUCTION REPORT

SAMPLE
J-1416-5681

File ID: 3a3557.CNF

A N A L Y S I S

WHC-SD-WM-DP-062, REV. 0

Counted on:
Detector:

12/29/93
AEA3

Geometry number: 1
Count time:

@ 2:11

86403. Sec

PEAK ANALYSIS

Peak center
Initial Final

363.248 363.248
277.544 277.544
267.125 267.125
232.161 232.115

In
16
16
28
20

FWHM
itial Final
.000 7.777
.000 16.995
.000 0.851
.000 32.952

PEAK RESULTS
Peak Error Limit: 25%

AFA Peak
Frac Exp.

0.919 5.756 5
5.786 5

0.020 5.430 5
5.276 5

????'

I.0 31 *
5

5.143 5
5.144 5

Centroid
Ohs. Diff.

752
752
358
358
310
149
149

FWH
0.0040.04
0.034
0.0720.08
-. 082

-. 0060.15
-. 005

Count
M Rate c/m

12.37

(er

I9 .

0.27 13.1

0.04 50.8
0.46 8.2

0.973 <--valid peaks only-->

DETECTOR CALIBRATION
Energy(MEV) = 4.081 + (0.0046)

Energy range (MeV): 4.081 TO
Efficiency = 0.1277 CP

*Chalnn L
6.436

M/DPM

TOTAL COUNT DATA:

Etem
Raw spectrum
Smoothed
Comnosite fit
F(s i.duals

Total
19392.0
19392.0
18920 .6

471 . I

Analyzed by:

Recovecy
100.000
10 9.01()1

97 . 5
2.

DM

210

iak
LI

Peak
Initial
763.6
18.4
13.4
1 0

height
Final
763.6
18.4
13.4
19.0

8 .00 0
10. 000
10.000

cc>tape
v%23

Cmi243
>0220
.,uI C2 2 R

13>
2 (9

1

13.10

3

9



Spectrum 3a3557.CNF
Lgnrmr:. Paw = .... Modeled Peaks = 1,2,.., etc Display Max.:

WHC-SD-WM-DP-062, REV. 0

.......... 1

........................ 1

... ..... .... .. .. ..... .. ... .... .... .. .... ... .
......................................................................

......... I

-)C:

559 . -



Dimp for AEA Spectrum: 3a3557.CNF
0. 0. 0. 0. 0. 0. 0.
(3. 0. 0. 0. 0. 0. 9.

0. 1. 0. 0. 0. 0. 0. u.
2. 0. 0. 0. 1. 0. 2. 0. 0.

. 0. 0. 0. 0. 0. 0. 0. 0. 1.
0. 0. 0. 0. 1. 0. 1. 0. L.

0 0. 0. 2. 0. 0. 0. 0. 0.
0. 0. 0. 2. 1. 0. 0. 0.
0. 0. 0. 0. 0. 0. 1.
1. 0. 0. 2. 0. 1. 0.
0. 0. 0. 1. 0. 2. 0. 

1. 0. 1. 1. 1. 0. 0. .
1. 0. 1. 1. 1. 0. 2.

..1 .0. 0. 0. 4. i. O
I. 1. 1. 1. 1. 1. 0. 3. 2.

4. 2. 3. 2. 0. 1. 3. I. .
1. 0. 1. 0. 4. 1. 2. 1.
2. 2. 1. 1. 0. 2. 1. I -
6. 3. 3. 5. 4. 4. 1.
2. 4. 3. 4. 4. 4. 4. 2.
6. 1. 6. 3. 7. 7. 10. 

7. 10. 5. 12. 8. 1o.
10. 13. 12. 17. 10. 13. 15. 1
26. 14. 19. 20. 15. 10. 13.

5 9. 7. 7. 5. 10. 10.
.. 17. 10. [2. 20. 18. 20. 1.
19. 18. 21. [4. 28. 18. 21. 2).

I. 15. 16. 8. 8. 13. 9. 13. 16. iC.
10. 13. 11. 12. 20. 13. 14. 23
17. 21. 17. 21. 25. 26. 21.

24. 24. 26. 23. 34. 18. .
17. 33. 35. 41. 39. 41. 52.
S1. 66. 59. 78. 82. 76. I0I.

114. 111. 104. 131. 148. .
<9. 213. 216. 254.. 275. 267. 1

. 174. 483. 528. 617. 615. (39. tiC.
772. 825. 763. 786. 740. 639. 158. V
59. 36. 21. 6. 2. 1. 1.

0. 0. 0. 0. 0. 0.
00. 1. 0. 0 0. 1.

G 0. 1. 0. 0. 1. 0. 0.
G 0. 0. 0. 1. 0. 0. .

0. 2. 0. 0. 0.
0. 0. 0. 0. 0.

2. 0 0. 0. 0. 0. 0.
0. 0. 0. 0. 0.
0. 0. 0. 0. 0.

.. 2. 0. 0. 0. 1. H.
. 0. 1. 0. 0. 0. 0. 0. .

. . 0. 0. 0. 0. 0. 0.

WHC-SD-WM-DP-062, REV. 0
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Westinghouse Hanford

~z

Co.

GE N E R A L A L P H A E N E R G Y
Rev. 2.01

DATA REDUCTION REPORT

SAMPLE
J-1424-5781

File ID: 4a4067.CNF

Counted on: 12/29/93
Detector: AEA4
Geometry number: 1
Count time:

A N A L Y S I S

WHC-SD-WM-DP-062, REV. 0

@ 2:12

86400. Sec

PEAK ANALYSIS

Peak center
Initial Final

363.479 363.479
305.885 305.879
232.527 232.527

I1ni
10.
12.
14.

tia
000
000
000

PEAK RESULTS
Peak Error Limit: 25%

AEA Peak
Frac Exp.

0.410 5.796 5
5.786 5

07113 5.499 5
5.480 5

0.195 5.143 5
5.144 5

Centroid
Obs.
.790
.790
.519
.519
.175
.175

Diff. FWHM
0.0060.02
-. 004
-. 0200.02
-. 039
-. 0320.02
-.031

Count terr
Rate c/m

13.05 I9i

2.65 .3

15.77 1.3
134

0.989 <--valid peaks only--> 31.47

DETECTOR CALIBRATiON
Energy(MEV) = 4.082 + (0.0047)k Channel

Energy range (MeV): 4.082 To 6.143
Efficiency = 0.0351 CPM/)'PM

TOTAL COUNT DATA:

Item
Raw spectrum
Smoothed
Composite fit
Residuals

Total
45835.0
45834.9
45317.0

518.0

Recovcry
100.000
100.000
98.870

1. 130

Analyzed by:

PI:k Peak
Initial
1 132.6

134 .7

height
Final

1432.6
289.9

1834.7

FWM
3i

3.

nI I
8 I2
35 I

8 52

n~ o r
IIt po

1I

TotI!:)

Foi

ATiv



Spectrum 4a4067.CNF
n aw = .... Modeled Peaks = 1,2,.., etc Display Max.:

WHC-SD-WM-DP-0j62, REV. 0

...........................................................

............................

.........................................................................

% -) A~ j1

97 3 C.



oWp for AEA Spectrum:

I.

I.

1.

0.

0.

1.7

0.

(2.

'0.

5.

1*.

0.

1.

0.0.
0.
1.
0.
1.
0.

2.
3.1.

2.
2.
0.
2.
6.
4.

19.
4 3.

1440.

3.

5.
7.
3.

41.
196.
16.
6.

1.
4. 3

.'

0
1.
0.
0.

0.
0.

(.3
(.3

2

1

0.
0.
1.
0.
1.
0.
1.
0.
1.
0.
2.
0.
2.
0.
3.
3.
0.
1.
7.

14.
23.
74

511.
101.

2.
2.
3.

14 .
11.
65.

252.
11.
4.

17.
56.

623.
710.

1.
1.
0.
0.
1.
0.
0.
0.
0.
0.
0.
I.
0.

0.
0.
1.
0.
1.
0.
0.
0.,
2.
2.

0..
0.
0.
0.
2.
1..
1,
3.
7.
8.

30.
68.

608.
1948.

2.
2.
8.
8.

15.
91.

259.
3.
3.

18.
53.

713.
1690.

0.
0.
0.
0.
0.
0.
1.
0.
0.
0.
1.
1.
0.

2

0.
0.
0.
0.
0.
1.
0.
0.
1.
0.
0.
2.
0.
0.
1.
0.
4,
6.
7,

13
30.
87.

709
1575.

0.
4
8
7

10
122
354

6
13
23
63

654
1563

1
0
1
2
2
0
0
0
0
0
0
I
0

0.
0.
0.

1.
1.
1.
3.
0.
1.
0.
2.
1.
2.
1.
0.
4.
4.
5.
6.
17
38

102
755

1136
2
4
9
4
9

127
344

8
16
21

105
657

1136

0
03
0
0
0
0
0
0
0
0
0
2
0

0.

0
I.

0.
0.
2.
2.
1.
1.

0
(3
2.
U
5.

2.
3.
3.
6.

22
36.

208.

I I

157

1.

23.
1 34.
278.

21.

11.
03.

1.
0.

0.

0.
0.

WHC-SD-WM-DP-062, REV. 0

4a4067.CNF

£.

S6.
45.

2

.1

I
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G E N E R A L

Westinghouse Hanford Co.

A L P H A E N E R G Y
Rev. 2.01

DATA REDUCTION REPORT

A N A L Y S I S

WHC-SD-WM-DP-062, REV. 0
SAMPLE

J-1424-5781 DUP
File ID: 5a5989.CNF

Counted on: 1
Detector: A
Geometry number: 1
Count time:

2/29/93 @
EA5

3:11

86403. Sec

PEAK ANALYSIS

Peak height
Initial Final

520.7
145.3
773.6

11.9

520.7
145.3
773.6

11.9

Peak center
Initial Final

FWHM
Initial Final

358.440 359.046 22.000
300.632 300.013 28.000
227.433 226.534 22.000
28.260 28.643 334.000

PEAK RESULTS
Peak Error Limit: 25%

17
17
17
41

.348

.188
.840
.926

Tau
Initial
11
14
11

167

000
000
000
000

3
2
3

176

ED Isotope
I Cm243

Pu236
2 Am24 I

Pu238
3 Pu239

Pu240

Iota Is:

AEA Peak Centroid
Frac Exp. Obs. Diff. FWHM

0.331 5.786 5.772 0.0140.08
5.756 5.772 -. 016

0.118 5.480 5.494 -. 0140.08
5.499 5.494 0.005

0.469 5.143 5.149 -. 0060.08
5.144 5.149 -. 005

???? 4.219

0.918 <--valid peaks only-->

Count
Rate c/m

11.52

%err
@95
1.5

4.09 3.0

16.30 1.3

0.25 10.4

d/m
115
86
31
41

119
119

5
0
9
6
2
2

Act ivi t
uCi/ea

0.520E-04
0.387 -0 41
0. 144E-0
0.187E-ul
0.537E-04
C). 5137E

31.92

DETECTOR CALIBRATION
Energy(MEV) = 4.084

Energy range (MeV):
Efficiency =

+ (0.0047)*Channel
4.084 TO 6.491
0.1367 CPM/DPM

TOTAL COUNT DATA:

Item
Raw spectrum
Smoothed
Composite fit
Residuals

Total
50093.0
50092 .7
46327.6

3765.4

Analyzed

% Recovery
100.000
99.999
92.483
7.517

by: 4
DM

Pea k
ID
1
2
3
4?

Final
079
101
484
598

rr -. 2 15 34 1



I Reqend Raw =
Spectrum 5a5989.CNF

.... Modeled Peaks = 1,2,.., etc Display Max.:

3
....... 3
..................... 3
......................................... 3 ...
.................................................. 3.
........................... 3..

.2 ...

...........

.................... 1.
.. ... ............................ .

.. ...... ................

5868.5

WHC-SD-WM-DP-062, REV. 0

.2

.1

...

..



0
0
8
7

10
7
7

14
19
2 1
21
23
30.
37
48
44.
62.

106,
99.

158.
240.
346
74 5
582.

96,
52.
51.
79.
83.

138.
12.

98.
07.

I 3. 
272
494.
474

63.
1.

C-'

0.
2.
3.
1.
0.
0-
I.
2.
1-
U.
0.

0.
0.

10.
5.
9.

12.
11.
15.
22.
22.
18.
27.
49.
39.
46.
52.
82.
83.

104.
154.
274.
454.
764.
477.

63.
34.
67.
82.
86.

150.
145.

93.
106.
176.
303.
558.
359.

37.
2.
0.
1-
2.
0.
0.
1.
1.
2.
3.
1.
0.

0.
0.

12.
8.
2.

12.
8.

19.
11.
20.
23.
38.
26.
38.
54.
68.
76.
70.

104.
152.
292.
491.
781.
435.

60.
42.
55.
61.

122.
178.
151.
100.
122.
153.
314.
496.
335.

16.
0.
0.
1.
3.
0.
1.
1.
2.
1.
2.
5.
0.

0.
0.
8.

12.
9.

12.
19.
13.
12.
19.
19.
26.
26.
41.
47.
58.
68.

123.
134.
170.
304.
517.
838.
326.

47.
53.
53.
69.

121.
192.
127.

76.
109.
191.
321.
479.
273.

15.
0.
0.
4.
1.
0.
1.
1.
0.
2.
2.
3.
0.

WHC-SD-WM-DP-062, REV. 0

C243

Dump for AEA Spectrum:
0

10
9
9

10
15

27
29
44
59
78
73

112

14;6

65
0 4

133

-3

k I., Data 5a5989.CNF

a
30
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Westinghouse Hanford Co

E N E R A L A L P H A E N E R G Y
Rev. 2.01

DATA REDUCTION REPORT

SAMPLE
J-1424-5781 TRIP

File ID: 6a6898.CNF

Counted on: 12/29/93
Detector: AEA6
Geometry number: 1
Count time:

A N A L Y S I S

WHC-SD-WM-DP-062, REV. 0

@ 3:11

86402. Sec

PEAK ANALYSIS

Peak height
Initial Final

14 4
693
163

1 01 3

7
5
6
(3

14 .7
698.5
168.6

1013.8

Peak center
Initial Final

496
358
299
226

.224

.434

.916

.370

496.224
358.434
299.666
226.355

FWM il
Initial Final In
8.000 1.027 4

32.000 32.722 16
22.000 23.339 11
24.000 23.341 12

PEAK RESULTS
Peak Error Limit: 25t

A\EA
FAc iA
F?? iac

Exp.

0.327 5
5

0.095 5

5
5

Peak Centroid

786
756
480
499
143
144

6
5

Count
Obs. Diff. FWHM Rate c/m
.371 0.05
.737 0.0490.15 14.37

5.737
5 .467
5 .467
5.130
5.130

0.019
0.0130.11
0.032
0.0130.11
0.014

mrr
(99[T

2 2. S
1.3

3.63 3.0

19.29 1.2

11 .. 9 0.
29.5 '9.

I
I

38
.172

4 7

0.985 <--valid peaks only--> 37.79

DETECTOR CALIBRATION
Energy(MEV) =

Energy range
Efficiency

4.089 + (0.0046) *C annel
MeV): 4.089 TO 6.444

- 0.1309 CPM/DPM

TOTAL COUNT DATA:

Item
Raw spectrum
inothed
'mpsite fit
""IS Ldlals

Total
55263
55268
54497

765

Reco''ary
10 0. (90
100 .001)

.0

.2

.8

. 2

Analyzed by:

20tpa

1)1u

0 0
000
0 (.



Spectrum 6a6898.CNF
.... Modeled Peaks = 1,2,.., etc Display Max.:

WHC-SD-WM-DP-062, REV. 0

.................. 2 42

.......................... ...................... ...

..............................................................
.............................. 4

2

................ 2.

......................... 2

................

20



i Duma far AEA Spectrum:

(5

-.5

2.

~1.

3.

,103.

1.

I5.

56
, 7

16

3
56

0.
0.
1.
2.
2.
2.
5.
1.
3.
1.
4.
9.
8.
8.
7.
9.

22.
32.
57.
77.

206.
530.

1029.
717.
138.

13.
30.
37.
73.

168.
158.

67.
50.

121.
357.
636.
684.
212.

18.
0.
0.
1.
2.
1.
3.
1.
2.
1.
0.
5.

0.
0.
1.
3.
1.
1.
3.
3.
1.
2.
3.
7.
7.
5.

10.
14.
19.
18.
43.
84.

234.
549.

1033.
659.

78.
16.
19.
41.

102.
177.
143.

71.
71.

145.
352.
703.
619.
185.

16.
0.
5.
1.
1.
1.
0.
0.
1.
5.
2.
5. 11. 24

WHC-SD-WM-DP-062. REV. 0

C7 A,

6a6898.CNF
0. 0
0. 0
4. 2
1. 1
2. 2
2. 0
1. 2
6. 3
3. 2
0. 5
3. 5
4. 9
5. 5
6. 11
9. 7
7. 15

31. 24
19. 26
54. 55

114. 111
239. 254
660. 681

1055. 1012
612. 555
85. 41
17. 16
21. 31
44. 57
99. 101

162. 196
151. 137
62. 60
71. 65

148. 191
408. 433
669. 704
573. 579
173. 131

10. 9
0. 0
0. 2
1. 0
2. 2
1. 0
2. 0
0. 1
1. 1
7. 8
0. 0

. 0

. 1

. 1

. 3

. 1
.1

. 0

. 3
3

.3
2
4

. 4

. 15
8

13
16

. 30
56

111
312
743

1060
439

49
21
28
48

. 112
161
122

58
80

. 176
439
760

. 499
.111
.10. I10

0
.1
.4

. 0
.1

0
3

. 6

. 0
26

0.

2.
4
6
4
7

7
3
9

22
17
44
71

136
339
782

35 0

16
28
63

11
178
117

62

1) 7
'62

'1 5
* o

'2

2
C

4
1.
0.
2.
1
2

18
29
35
61

122Y,

58
126
1 69

96

j

I

118

-7

0

3
3
1

10
1 7
12 3

l
1"
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Westinghouse Hanford Co.

G E N E R A L A L P H A E N E R G Y
Rev. 2.01

DATA REDUCTION REPORT

SAMPLE
J-1424-5981 SPIK

File ID: 8a8641.CNF

Counted on: 12/29/93
Detector: AEA8
Geometry number: 1
Count time:

A N A L Y S T S

WHC-SD-WM-DP-062, REV. 0

@ 4: 9

86401. Sec

PEAK ANALYSIS

Peak center
Initial Final

360.995 360.995
302.921 302.894
228.917 228.916
144.228 144.224

FWHM
Initial Final
14.000 6.810
14.000 6.757
14.000 7.126
110.000 1.000

Tau
Initial
7.000
7.000
7.000

55.000

PEAK RESULTS
Peak Error Limit: 25%

ID Isotope
I Ci244

Cm2 43
2 Pu238

Am241
Pu239
Pu24 0

AEA Peak Centroid
Frac Exp. Obs. Diff. FWHM

0.230 5.796 5.788 0.0080.03
5.786 5.788 -. 002

0.051 5.499 5.515 -. 0160.03
5.480 5.515 -. 035

0.692 5.143 5.167 -. 0240.03
5.144 5.167 -. 023

0??? 4.769

Count %err
Rate c/m @95

18.92 1.2

4.18 2.6

56.99 0.7

0.43 7.9

d/m
147
202

45
34

4 4 4
444

.5

.1

.3

.7

.5

.5

Activity
uC i/ea

0 .65E-04

0.910E-0
0.204 E - 1
0.156E
0.200 E--
U.20 -

0.973 <--valid peaks only--> 80.09

DETECTOR CALIBRATION
Energy(MEV) = 4.091

Energy range (MeV):
Efficiency =

+ (0.0047)*Channel
4.091 TO 6.497
0.1282 CPM/DPM

TOTAL COUNT DATA:

Item
Raw spectrum
Smoothed
Composite fit
Residuals

Total
118567.0
118567.0
115942.2

2624.8

% Recovery
100.000
100.000
97.786
2.214

Analyzed by:
DM

Peak
ID
1
2
3
4 ?

Peak
Initial
1660.5
366.8

5504.0
16.3

height
Final

1660.5
366.8

5504.0
16.3

Final
2.799
2.757
3.852
0. 100

Iot I-s:



Spectrum 8a8641.CNF
t Legend: Raw = .... Modeled Peaks = 1,2,.., etc Display Max.:

WHC-SD-WM-DP-062, REV. 0

..... 3

........................... 3
........... ...................................................... 3
. .. .. . . . . .. . . . .. . .. . . .. 3

. . . . . . . . . . . .

. ............ 1.

39799.4



Raw Data Dump for AEA Spectrum:
0
(3
2
3
5

15

3 t
71 3

.2

6
5

19
15
16
20 3
17
10 K

9

3
213

I 2

(3

23

(3

(9

(3
K)9

2

0.
0.
4.
7.
5.
0.

5.

3.

16.1 (3
4.

7.
0.
5.
8.
9.

16.
16.
34.
415.

1 01.
179.
602.

2861.
1 4 5.

29.
17.
31.
20.
29.

115.

2.
27.
0.

162.

1785.
19.

1.

0.

0.
0.
(3.

0.
0.
0.

0.
0.
5.
2.
4.
2.
2.
5.
6.
3.

10.
3.
3.

10.
16.
14.
20.
36.
50.
92.

203.
642.

3461.
3661.

12.
8.

26.
13.
43.

183.
396.

26.
21.
44.

193.
956.

1647.
5.
0.
0.
0.
3.
1.
0.
0.
0.
0.
0.
1.
0.

0.
0.
4.
4.
3.
6.
4.
4.
6.
4.
8.
5.
5.
6.

15.
17.
18.
29.
57.

112.
215.
840.

4031.
2730.

11.
14.
24.
19.
30.

185.
395.

21.
29.
70.

238.
1028.
1391.

4.
0.
0.
1.
2.
0.
0.
0.
0.
0.
0.
1.
0.

0.
0.
4.
1.
2.
2.
4.
3.
2.
9.
6.
6.
4.
7.

17.
18.
24.
39.
47.

1.17.
267.
969.

4 598.
1900.

6.
17.
21.
20.
40.

225.
376.

19.
40.
64.

284.
1168.
1093.

0.
0.
0.
1.
1.
0.
0.
0.
0.
0.
0.
2.
0.

0.
0.
2.
2.
5.
1.
6.
6.
5.
7.
5.
2.
6.

12.
14.
22.
24.
35.
66.

104.
261.

1187.
5138.
1273.

9.
13.
24.
21.
55.

233.
294.

11.
22.
74.

349.
1264.
768.

0.
0.
0.
2.
1.
1.
0.
0.
0.
0.
0.
1.
0.

WHC-SO-WM-OP-062, REV. 0

3M

0.
1.
9.
6.
6.
2.
5.
2.
8.
5.
7.
8.
7.

11.
7.

15.
18.
41.
68.

120.
317.

1280.
5788.

793.
9.

12.
22.
17.
57

255.
234.

21.
38.
99.

380.
1359.
552.

0.
0.
2.
2.
2.
0.
1.
0.
0.
0.
1.
1.
0.

0
5
4
3
1
4
3
3
3

147

3
5
5

11
11
14
26
42
73

147
347

1503
6 14 9

485
11
24
21
24
95

294
177

3

0

303

1
30

2
0(3
2
(3

0

2
9

0
8
4
3
3
0
5
42
9
4
3
8

10
11
13
15
19
42
71

2 30
11
21
23

0) 1
t3'

lii)
'2

2 1

0.
(.3

3,

.

(.3
0.

1
17

Ela8641.CNF
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Westinghouse Hanford Co

GE N E R A L A L P H A E N E R G Y
Rev. 2.01

DATA REDUCTION REPORT

SAMPLE
J-1424-5981 SPIK

File ID: 7a7426.CNF

A N A L Y S I S

WHC-SD-WM-DP-062, REV. 0

Counted on:
Detector:
Geometry number: 1
Count time:

12/29/93
AEA7

@ 3:12

86404. Sec

PEAK ANALYSTS

Peak
Initia

362.834
305. 157
231 . 273

center
1 Final
362.834
305.145
231.273

Ini
16.
14.
18.

tial
000
000
000

PEAK RESULTS
Peak Error Limit: 25%

Peak Centroid Count lerr
F1rac Exp.

0.225 5.796
5.786

0.050 5.499
5.480

0.727 5.143
5.144

Obs.
5.792
5.792
5.521
5. 521
5.174
5.174

Diff. FWHM
0.0040.05
-. 006
-. 0220.04
-. 041
-. 0310.05
-. 030

Rate c/m
14.94

S95
1.3

3.33 2.9

48.33 0.7

1.002 <--valid peaks only--> 66.60

DETECTOR CALIBRATION
Energy(MEV) = 4.087 + (0.0 0 4 7 )*Channei

Energy range (MeV): 4.087 TO 6.193
Efficiency = 0.1026 CPM/DPM

TOTAL COUNT DATA:

Item
Raw spectrum
Smoothed
Composite fit
Res iduals

Total
95722.0
95722.0
95911.9

-189.9

% Recovery
100.000
100.000
100.198

-0. 19V8

Analyzed by:

Peak
Initial
1220 . 7
278 . 9

1187.6

height
Final

1220.7
278.9

4187.6

FWHM
F

10
8

10

I niinal
.271
.9909
.36(9

AEA

n 1

P"? 10
71
71.

ak
D

O4
4



Spectrum 7a7426.CNF
.... Modeled Peaks = 1,2,.., etc Display Max.:

WHC-SD-WM-DP-062, REV. 0
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.................................................................. 
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............ 1
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m[TInp for AEA Spectrum: 7a7426.CNF
0. 0. 0. 0. 0. 0. 0. 2.
0. 0. 0. 0. 0. 0. 0.
0. 0. 0. 2. 0. 1. 1.

2. 2. 0. 1. 0. 1. 1. .
. 1. 1. 1. 0. 2. 0. 0. 0.

0. 0. 0. 1. 1. 0. 0. 1. 2.
0. 1. 1. 0. 1. 0. 1. 3. o, 0.

0. 5. 1. 0. 5. 3. 0. 0.
1. 1. 0. 0. 0. 0. 2. i. i.

. 0. 2. 1. 1. 2. 0. 1.
2. 0. 1. 0. 1. 1. 1. 0.
2. 2. 0. 1. 4. 2. 2. 2.

2. 1. 1. 2. 1. 3. 3. 3.
2. 2. 5. 1. 5. 3. 0. 3.
7. 2. 5. 5. 3. 1. 5. 4.
0. 2. 2. 2. 2. 7. 5. 3. 6
3. 2. 6. 2. 1. 3. 4. 5. 7.
.. 2. 5. 8. 6. 4. 5. 4. 6.

6. 6. 6. 14. 7. 8. 15. 12.
20 . 18. 17. 16. 23. 27. 27. 33. 23.

55. 52. 69. 88. 88. 98. 137. 1;,.
214. 292. 430. 492. 577. 745. 877. 103 L
750. 2000. 2459. 2830. 3185. 3715. 3993. I

'1538. 4093. 3807. 3413. 2951. 2262. 1828. 1

18 9. 304. 161. 119. 64. 22. 1 .
6. 0. 6. 6. 3. 2.
6. 4. 5. 5. 6. 7. 6.

I 1. 3. 6. 5. 8. 9. 8.
17. 12. 17. 21. 22. 30. 43.
79. 105. 92. 108. 151. 148. 188.

223. 251. 311. 291. 310. 281. . 236.
- )6. 69. 46. 39. 31. 20. TO.

4 . 8. 6 . -13 . 1 .
I,. 13. 19. 13. 27. 20.

76. 104. 134. 177. 230. 8.
1 0 570. 633. 757. 823. 9329 10 3.

i3 I. 1392. 1241. 1120. 1053. 915. 79. -
157. 95. 74. 26. 35.

(3. 0. 0. 0. 0. 0. .
0. 1. 0. 0. 0.

0. 1. 0. 1. 1. 0. 0. .
1. 0. 2. 1. 1. 0. 3.
0. 1. 0. 1. 0. 2. 0
0. 0. 1. 1. 0. 0. 1

0. 0. 0. 0. 0.
0. 0. 0. 0. 0. 0.
0. 0. 0. 0. 0. 0. V
0. 0. 0. 1. 0. 1.

0. 0. 1. 0. ..
0. 0. 0. 0. 0. 0. 
0.

WHC-SD-WM-DP-062, REV. 0



WHC-SD-WM-DP-062, REV. 0

WESTINGHOUSE HANFORD COMPANY

222-S LABORATORY

ANALYTICAL BATCH
Lab Segment Serial No. Customer ID:

Analysis: p Z / Sample Prep:

Instrument: Procedure/ Rev:

Technologist: Date: -. /

Starting Time: Temperature

Ending Time: Chemist: L T

Comments: r a

Description Lab ID Description Lab ID

1 LYS 1 11

2 4 0 12

3 t7 ) 13

jZS 14

5 15

6 16

7 17

8 18

41 19
'10 20

Standard Primary Book No. Second Book No. Third Book No. and Final Vol. of
I Type and Aliquot Vol. and Aliquot Vol. Aliquot Vol. Standard

LrQ L- I(! .e &- 1U)

A-6000-881 (03192)



WHC-SD-WM-DP-062, REV. 0
ANALYTICAL BATCH SUMMARY SHEET

METHOD: DATE START:

LA-503-156 January 4, 1993
PREPARED BY: DATE COMPLETE:

L.L. Fritta / January 13, 1994

UNITS: uCI/mL
SPL NAME SPL ID ANALYTE RESULT #1 RESULT #2 RESULT #3 AVERAGE 2*5D PREC %REC DET LIM % CT ER

STD 83843 J1401 P.-239/40 1 36E+2 104,2 1 11E-2 08

BLANK J1402 Pu-239/40 <1.28E-3 51.1 1 28E-3 58

KE6AA J1425 Pu-239/40 3.17E-2 3.OOE-2 2.85E-2 3.03E-2 3.30E-3 109 577 3 .4E-3 08
745 2.97E-3 0.7
540 2,75E-3 I.

KES4A J1425 239 Spoke 101.6 106.2 54_AE-3 08
5.40E-3 08

STD63B43 J1401 Pu-23 <1 49E+l N/A 49E-2 1000

BLANK J1402 Pu-238 <593E-3 51 1 593E-3 1000

KE64A J1425 Pu-238 <5.26E-3 <4.07E-3 <5.GlE-3 N/A N/A N/A 57.7 5 26E-3 14
74.5 4.07E-3 1 2
54.0 5.61 E-3 2.1

NARRATIVE. NO SPECIAL PROBLEMS/METHOD VARIATIONS IN THIS BATCH

LIST SPECIFIC PROBLEMSVARIATIONS FOR THIS BATCH:
The results for the standard are.in UCIIL.

The results for Mes spike are in percent recoery



PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SPACE

Pu 238 & 239/240: LA-503-156 (D-0) LIQUIDS STANDARD
Sena. No. ato Counted 01105/94 tu 236 AEA FIme. (C236) 0.312

1401-5581 rple Volume in mL (SS) 0.1 tu 238 AEA Fme. (C238) 0
Batch b:>|umple DF. (DF) 101 u 239 AEA Fme. (C239) 0.614

2399 fmoer Volume in mL (SPKV) 0.05 otal AT Counts 9220
N irt .F. (DDF) 1 ime Counted in min (TC) 60

0 ||:rr Bok No. 77B43 ackrmund in cpm (Bku) 4
Aitalyei rr Pparotion Date 10/12/93 )u 236 Counts 17.83

J VAN SANT 'u-9 36 Pmpraition Value 3226 U 238 Counts 0
D* u -23 Dl Conrit Vlue 3048.48 P, 239 Counts 35.07

01/04/94 lu-:38 Tracer Value 133 lEA Count Time in min 1440.05

Decay TIne = Date (nmteld - Tcer Preparation Date

PFI-236 Decay Cor'd Value Pu-226 Preparaina Thue (e to the p.wer of (-1n2 - Decay lmne) / 1040.95

Pu 236 Tracer Re=ov (Total AT Counts / Tr - Bkgl) 2 -C236 * 00 / Pu-226 Decay Cored Value * 3
Pu-239/2 p) uC/L = (233 Pu-236 Decay Cor'd Vlue * SPKV * DF * DDF I (1000mL/L)) / (M36 * * (2220000dpm/pQC)

Pu 236 dpmn = (Tol AT Count., / TI) - Bkg * 2 * 38: - (Pu-228 Tracer Value * *KV Pu 236 Tieer Recoery / 100)
Pu-236 pC[/mL = (Po23 dlpm * DF * DDE) / [(Pu 236 Tracer Recosere / NO) * (2220000dpm/pCI) * SE
ReLative Counting Error z Square Reot of i((/Pu 236 Countf) + (I / Pu 23B or 229/240 Count)j 100

IPu-2/24O wCi/L 1.36E-+ 02 1| NOTE: Tracer values are in dpm/mL.

NOTE: Pu 238 Reported result is a LESS THAN value using

20 dpm for the Pu-238 sample activity.

Pu 236 Tmcer Peoverv = 61.3%

DETECTION LEVELS in pCi/mL
Pu 239/240 = 1.1IE-Q2a Pu 238 = 1.49E-02

DataEn:ry/y:Date: I1-Jan-94

Date: /J-160 /11
Form 1 Rev. 14 Page 1 of 1

u-239/240 pCi/mL = 1.36E-01

lative Countinz Ermor = 0.8%
u-238 uCi/moL < 1.49E-02

100.0%keative Countino Ermor

& 7'Mo
Sehat No Sample Point . ats Tme issued Prjo'ty

. 1401.-5581 IECHTOLD 12-15-93 9: O 22
stermtrnaton Mettod. Slandard Result unis Ci'arge Code Reruns

Pu239/4R LA-503-156 % ?ECOVERY E14157 0
Sample Sze Customs! 10

Pemarks Caicuia.on. Resus

ztiP R211 AROClAA 14~'
REF: I43uT. I3.% ATTACH PRLNi

.. ,D VAL. 130-5 C /0 LI,2 1 2
*7- e3mt ~WHC-SD-WM-DP-062, REV. 0

A- ,a Analyst.4 Anayst

Date Tim C.r,,1eed

5a e80006t (R-1O-B5t

fu 'UM



WHC-SD-WM-DP-062, REV. 0

PLUTONIUM 239\240 ANALYSIS - UNDIGESTED SAMPLE

t-kB 5W 6-F

Tx~l-7 j 1'VI/ - 5-514/



PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SPACE

Pu 238 & 239/240: LA-503-156 (D-0) LIQUIDS BLANK
_ SA&aIlNo ate Conrt 01105/94 u 236 AEA Fry, (C236) 0.901

J1402-5681 ample Volume in mL. (a) 0.3 'i 238 AEA Fra. (C238) 0
SBatchb ample D K (D) 101 uc 239 AEA Fmc. (C239) 0.011

2399 raer Volume in anL ISM) 0.05 olal AT Counts 2655
E ReruNo )igcst D. DDF) 1 ime Counted in min (t) 60

0 rcer Book No. 77B43 ackgmund in opm (Bk6) 1
ArsalIyt frler Preparation Date 10/12/93 u 236 Counts 16.98

VAN SANT d-2: Preparaior. Vaiue 3226 u 238 Counts 0
Dat -2 D c a , Cor Value 3048.48 2:39 Counts 0.21

01/04/94 LA-2S3 Trer Value 133 A Count Time in min 1440.02

Decay Tme = Date (unted - Traer Frepantion. Date

[u-236 Decay CorrOd Value =Po-l31 Preparation Value,

Pu 236 Tracer Rrcaury - (TmU AT Counts / T - Dk 0 )

S:e to the power of (-In2 * Decay TDme) / 1040.95

.2 6 * 100 / Pu-236 Decay Corrd Value * ,

Pu-239/240 1 Ci/L = (C229 * Pu-236 Decay Corr'd Value * SPkT * D- DDF - (t000mL/Q) / (M36 * 3
Pu 23 dpm z lThtal AT Couata / T) - dkg'2 ' G : - (Pu-238 Tracer Value * SPKV * Pu 236 Tracer

P'-23B pCi/mL = (Pu23 dpm * DF * DDF) / f(Pu 236 Th=cer Recoary / 100) * (2220000dpii/pCi) * M

Reatoive Counting Ermr - Slrne Rt of [(I/Pu 236 Caunts) + (I / P. 238 or 239/210 Counts)) * 00

(222000Odpm/pCi))

Recovery / l00)

ju-239/240 DCi/L < 1.28E +0 7 NOTE: Tracer values are in dpm/mL.

fu-239/240 pCi/mL < 1.2E-03 NOTE: Pu 239/240 Reported result is a LESS THAN vats

.elative Countino Enmr 5.8% using 0.05 for the Pu.-239/240 peak height.
u-238 pCi/mL < 5.93E.03 NOTE: Pu 238 Reported result is a LESS THAN value using

[Relative Counting Errr 100.0% 20 dpm for the Pu-238 sample activity.

u 236 Tracer Recovery =1.1%

DETECTION [EVELS in pCi/mL

Pu 239/240 = 1.2SE-03 Pu 238 = 5.93E-03

Data Entry by: ( Date: 11-Jan-94
Approved by: Date: t z .ifa jq
Form 1 Rev. 1.4 t Page I of 1

\Ld. 4Z2)2~
eral No Samle Pomnt Date Time Issued Pnorty

JT 14C2-%31 BECHTOLD 12-15-93 9: 4 22
DetermmaIon Meod Slandad Result U7ts charge Code Meruns

Pu239/40 LA-503-15 uCi/ML E14157 0
Iam clA Soe Customer 10

? - I ll 'coM L BLK
pemars Calculanos. Pesults

REAGENT BLANK *'A .AP -

COUNT AS uCI/L ATTACH PRNTO

b4 WHC-SD-WM-DP-062, REV. 0
AAte Iyss -ab - A Analyst - Analyst 5

Call T-, Com ieled U



WHC-SD-WM-DP-062, REV. 0

PLUTONIUM 239\240 ANALYSIS - UNDIGESTED SAMPLE



PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SPACE

sea. No Saoe Po-", Dae Time Issued Po'.ty

J 1425.-5781 1 ECMTDLD 12-16-93 13:17 22
-ge,.atOe Memho. Slartcao Result Us C.narge code Aeruns

Pu239/40 LA-5030-16 uCi/ML E14157 0
Sam".e See Customer I D

? I-, - -KE64A
Re aa.Calc.iu i,, Rn. Re ss

COUNT AS uCI/L
"AEA" -

.J9TAC RINTOU!
.05) ~77643 30 i

WHC-SD-WM-DP-062, REV. 0
AaysI Anay 2 - aly Analyst -S

Dale T' - Corro end Lab t5

Pu 238 & 239/240: LA-503-156 (D-0) LIQUIDS SAMPLE
SaalNo- iate Counti 01/05/94 1 236 EA Fine. (C236) 0.368

1425-5781 :umple Volume i r r () 0.3 Iu 238 AEA Frue (C238) 0.097
---atch . |sple OF. (F) 101 u 239 AEA Fe. (C239) 0.505

2399 'ncvr Volume in ::L (STKX) 005 otal AT Counts 7526
*:rt liF. IF) 1 Time CounA in min (TC 60

0 inter Book No. 77843 ackzmund in epm (Bkz) 6
A ... er repartin Date 10/12/93 n 236 Counts 18.17

SVAN SANT 'u-236 Prpnrmi.n V.lue 3226 u1 238 Counts 4.77
D4*4 -. 36 Oo:v orfrd Vlue 3048.48 u 239 Counts 24.93

01/04/94 !-2 Thwrr Vle. 133 EA Count Time in rin 1440.03

Decay Tim = Dabe (uniud - Trxer Pruponl Dats

Po-236 Decay rn' Value =Pi-tIll PrNparLi Vlue *[ in the power of (-n, - Decay Tie) / [040.5 

Pu 236 Ter R -cov (Thtd AT Counts / . - Ike)* 236 * 100 / Pu-236 Decay Caitrd blue *

Pl-239/21 [ pCi/L - (M39 * Pi-236 Decay Crr'd Value * SPKV * DF * DDF (1000mL/L) / (236 * 22* (2220000dpm/pCi))

Pu 238 dpm = (TU1d AT Counts / M) - [kg :2 * (2381 - (Pu-228 Tracer Value * SPKV * Pu 236 Tracer Pecostry / 100)
Pu-238 pCi/mL = (Pi23 dpm - DF * DIF) / o 26 Tracer P.ecovry / 100) * (2220000Ipm/pI) -

Palatv Counting Errr = &I. Fcct of (I/Pu 236 Couas) (i / Pu 238 or 23/240 Counts)l * 100

u--239/240 pCi/L 3.17E4+01 11 NOTE: Tracer values are in dpm/mL.

Lu 236 Tmeer Pecovery = 57.7%

NOTE: Pu 238 Reported result is a LESS THAN value using

20 dpm for the Pu-238 sample activity.

DETECTION LEVELS in pCi/mL

Pu 239/240 = 3.14E-03 Pu 238 = 5.26E-03

Data Entry by:f (/- Date: 11-Jan-94
Approved by: N - Date: -L q
Form 1 Rev. 1.4 2% 1 Page 1 of 1

r-239 /240 Ci/mL = 317E-02
eAstive Counting ETr = 0.8%

-238 Ci/rL = < 5.26E-03
1.4%Vitive Couinting Err



WHC-SD-WM-DP-062, REV. 0

PLUTONIUM 239\240 ANALYSIS - UNDIGESTED SAMPLE

W

6
00

I %' 52?,/

-.

ncr
,~j .'-



PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SPACE

t'Z 7C-71.

5eral No Sample Poirit Date Time Issued Priorty

J 1425.-5781 PECHTOLD 12-16-93 13:17 22
Oete'mraton Metod. Staoad Resut Unis E Caege Code runs
Po239/40 LA-503-156 uCi/EL E14157 0
Sample Sie Customer ID

S.\ .-- -. 'c KE64A
HemarTs catators Pesuts
COUNT AS uCI/L

3. oex I o)-p_ .A

DateT - Coreed

A)A.CH PiUCUT

WHC-SD-WM-DP-062, REV. 0
Anal Aals 4 Aalst - 1-

H'S H80-05 HInt i

Pu 238 & 239/240: LA-503-156 (D-0) LIQUIDS SAMPLE
$enaI N ate Counted 01/05/94 t 238 AEA Fme. C236) 0.389

1425-5781 |imple Volume in mL (S) 0.3 u 238 AEA FMor (C238) 0.083

* Bath: a nmple D. (LI) 101 i239 AEA Fm. (239) 0.519

2399 nser Volume in mL (PKV) 0.05 otal AT Counts 9000

Ratrw No. Diot R (DD) 1 ime Countml in min (T) 60

0 erorok No. 77B43 ackemund in epm (Bkz) 4

A.aflys err Peparation DA. 10/12/93 u 236 Counts 26.49

J V AN SANT -- : -relto Value 3226 u 238 Counts 5.64

0;,. - D Vlue 3048.48 t 239 Counts 35.36

01/04194 u-238 Trir Vrlt 133 Eo ount Time in ran 1440.02

Decay Time = Date Countl - Tracer Preparmtion Date

Pu-226 Decay Cort'd Value Pu-236 Preparation Vaue [e ta the Npwer of

Pu 226 Tracer Recovery = (T AT Count / IT - Bkg) *2 (236 1 100 /
I(-1n2 -Decay Timel / 140. (1

Ptj-226 Decay rCd Value * Z

Pu-229/24C pCi/L = (M3 Pa--2O6 Decay [nr' Value * SPKW DF DDE (100ml iL/L)) / ((236 * * (2220000dpm/pCi))

Pit 238 dpm = (Total AT Counts / 1I - Bkg a 223 -- (P-238 Tricer Vlu ' SFK W Pu 226 Ter Recovery / 100)

Pu-138 p(Ci/mL = (Pu23B dpm * DF DDE) / Pu 236 rer Recovery / (00) * (22200C(ipm/pCz) * D

Relative Counting Error = Sjuanm Root of (1/Pu 2J6 unts) + (I / Pu 238 [yr 239/2 10 CounLt * 100

u-239/240 pCi/L 3.08E+01 11 NOTE: Tracer values are in dpm/mL.

NOTE: Pu 238 Reported resut is a LESS THAN value using

20 dpm for the Pu-238 sample activity.

DETECTION LEVELS in pCi/mL

Pu 239/240 = 2.97E-03 | Pu 238 4.07E-03

Data Entry by:/ 4/x Date: 11-Jan-94

Approved by: Date: 1 /
Form 1 Rev. 1.4 Page 1 of 1

-V

P'-r

P'u-239/240 pCi/mL 3.08E-02

'elative Countine Ermor 0.7%
?-h238 pCi/mL 4.07E-03

fr-elative Counting Eror 1.2%

n236 Tracer PRovery 745%



WHC-SD-WM-DP-062, REV. 0

PLUTONIUM 239\240 ANALYSIS - UNDIGESTED SAMPLE

T/4026 - 59170

40zr /

* 3 V - - T-- 9 V



PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SPACE

Selal No Sampoe Port - Oat. Time Issued Prtorty

J 1425.-6781 BECITOLD 12-16-93 13:17 22
Oetermrma on Method. Slandard Result U ,ts Charge Code Aerun5

Pu229/40 LA-503-15S uCi/ML E14157 0
Samploe 4z Customer 10

KE64A
Re ak.Caicurauons Results

COUNT AS uCI/L TzT P AE .. :..:
ATTACH PRiNTOUT

C~~~s Y-l- - '5YLD AA -

WHC-SD-WM-DP-062, REV. 0
Art Arts' i -2 Arna ysI 3 Aay1-4 Antlys5 -5

Hrs Hr r rS H'S

OarJ T e Cor',eed La

4'aYs AA4l

fr 5$4-4-06 h-tO-83l

Pu 238 & 239/240: LA-503-156 (D-0) LIQUIDS SAMPLE
Sorl Now: at7 Counted 01/05/94 u 236 AEA Fm, (C236) 0.421

1425-5781 amrple Volume in ML (&S) 0.3 u 238 AEA Foc. (C238) 0.073
Sacld : mple D.F (DF) 101 'u 239 AEA Fri. (C239) 0.519

2399 cr Volume inr mL (SPKV) 0.05 ot1l AT Counts 5929
R4rs Na; )igt D.F (DDF) 1 'ine Counted in min (TT,) 60

0 7nicer Book No. 77B43 ackmund in opm (Bkz) 1
y racer Preparation Dat 10/12193 lu 238 Count 11.11

VAN SANT i.-.' Prepartion alue 3226 t 2'38 Counts 1.93
* u-23 Dnse Covrtr iVaue 3048.48 i 239 Counts 13.7

01/04/94 L-233 Tracr ilue 133 A Count Time in 2in 1440.03

Deay Tme - Date Counted - Traer Prepration Date

Ml-C36 Decay Corr'd Value =Pu-236 Prparation Value * d to the power of
Pu 216 Tracer Recoery = (Total AT Counts / T? - Dkg) 2 * 236 100 /

(-In2 * D.ecy Tue) / 1040.U5 3
Pu-236 Decay Cofrd Value * 52

Pu-239/2Il pCi/L = (239 P u-236 Decay Carrd Value * SPV * DF * DDT * (ICOmL/L)) / ((36 * 1 - (2220000lpm/pCi))
fP 23, 1pm = (T=ta1 AT Counts / T) - 8kg * 2 * (28: - (Pu-238 Tracer Value * 'PKV * Pu 236 Tracer Recovry / 100)

Pu-238 pCi/mL = (Pul238 dpm * DF * DDF) / (Pu 236 Tracer ftecov / 100) * (222000dpm/pCi)

Relative Counting Error Square Root of (/Pu 236 Counts) (I / Pu 228 or 229/240 Countto * Lo

2.85E+01 1| NOTE: Tracer values are in dpm/mL.

Pu-239/240 pCi/mi 2.SSE-02

,lative Counting Error 1.1%
u-238 pCi/mL < 5.61E-03]
.elative Counting Error = 2.1%
tu 236 Traer Recoverv = 54.0%

NOTE: Pu 238 Reported result is a LESS THAN value using

20 dpm for the Pu-238 sample activity.

DETECTION LEVELS in pCi/mi

Pu 239/240 = 2.75E-03 Pu 238 = 5.61E03

Data Entry by Date: 11-Jan-94
Approved by: Date: /a? Itr\ F?
Form 1 Rev. 1.4 ,',, Page 1 of 1

pu-239/240 prCi/L



WHC-SD-WM-DP-062, REV. 0
PLUTONIUM 239\240 ANALYSIS - UNDIGESTED SAMPLE

-I'A/- /5-
651

Ct.

CC3



PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SPACE

Pu 238 & 239/240: LA-503-156 (D-0) LIQUIDS CHK EXT NO.
Ssnal N o ate Counterd 01/05/94 1u 236 AEA Fmn. (C238) 0.214

1425-6981 r nple Volume in ml, () 0.3 u 238 AEA Fr,, (6238) 0.068
;matchl : ple DF. TF) 101 iu 239 AEA Fma (C239) 0.703

2399 rncer Volume in mL (SKV 0.05 fotal AT Count. 9555
R*IMr N gest DRF (DDF) 1 7ime Counted in min (TC 60

0 r cer Book No. 77B43 Iaokgnund in cpra (Bkg) 6
racer Preparation Date 10/12/93 u 236 Counts 15.1

VAN SANT u-23 Preparation Value 3226 u 238 Coun 4.11
* Vats u-936 Dnv Cofrdt Vilu 3048.48 u 239 Coun 49.53

101104/94 u-238 Tracer VAlue 133 EA Count Time in min 1440.05

Denn Time Date Counted - Tacer Prepaation Date

Pu-226 Decay Corrd Value Pu-226 Prepamuion Value 'e to the poer of (-[n2 ' Decay Taoe) / 1040.95 1
Pu 236 Tracer P'roawry = (Ttual AT Counts / T - Bkg) 2 .L36 * 100 / Pu-236 Decay Orrd Value * S
Pu-23/210 pCiA, (239 Pu-236 Decay Crfld Value * SPKV * DF * [OF * (1000mL/) / ((!26 * IS (2220000dpm/pCi))

Pu 238 ipm - [(Total AT Counts / I) - Bkg * 2 238! - (Pu-230 Trcer Value * SPKV * Pu 236 Teter ecovery / LOO)
Pu-228 pCi/mL = (P,238 dpm * DF * DDF) / (Pu 236 Tracer Pecovery / [ti) * (2220000dpm/pCi) * TD
Ratine Cotnng Eror = Square Root of (I/Pu 2J6 Coiats + (I / Pu 238 or 239/241) Counts * 100

P-062, REV. 0

Derermnraron Meteod Slandard AeSuLt Unrs Ct'arge Code Reruns

Pu239/24 LA-503-156 % RECOVERY E14157 0
mei S-2e customer 10

.?- KE64A
Remarks. Catcrat.as. esuts

SA IPLE SPIKED ID L3B

SPIKE ID T M 'AEA"-"fAEA
SPIKE VOLUME ATIACH Mp 9
COUNT AS uCI/L ,CSrnL

Ana
CAaar s. 2 Analysl 3 Aalys - 4 Agarysl 5

a e ~~~~TmeCme' Lb g

7-

L

C)

7.5J E+ Y1 NOTE: Tracer values are in dpm/mL.

NOTE: P. 238 Reported result is a LESS THAN value using

20 dpm for the Pu.-238 sample activity,

DETECTION LEVELS in yCi/ml
Pu 239/240 = 5.40E-03 Pu 238 = 7.05E-03

Data Entry by: (" C. Date: 11-Jan-94
Approved by: r C' Date: jc? c " jA
Form 1 Rev. 1.4 Page 1 of 1

Date 6
12-16-93

4%

0
N

4& 6?/2-
Se-at No Samole Pont

J 1425.-5981 BECHTOLD

5n6800- 1 iR 10 -- 3

-i-N

N>
'V

Pu-239/240 pCi/L

Pu-239/240 pCi/mL 7.59E-02
llative Counting Ermr 0.8%
P u-iO pCi/ml - < 7.05E-03
eiative Connting Error 1.5%

Lu 236 Tmrcer Pecovery 43.0%

0

'C

'K
'0
'N

T.,m Issuers P'..n'y

.17 22



WHC-SD-WM-DP-062, REV. 0
PLUTONIUM 239\240 ANALYSIS - UNDIGESTED SAMPLE
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PLACE ANALYTICAL CARD IN BOX BELOW-Do NOT WRITE IN SPACE

WHC-SD-WM-[
Seral No Sample Poct Date Ti-e Issued Prierty

J 1425.-5981 BECHTOLD 12-16-93 13:17 22
MeirodlStaoird AesuI Ufl's C'arge Code Refuns

Pu239/24 LA-503-156 EECOVERY E14157 0

ampl SeeCuStOtICr I

-m IczcmL KE64A
Cmarks. a cl l ResatsD

SAMPLE SPIKED ID YMA P -00o .
PIKE ID1-743 --784

SPIKE VOLU/ME
COUNT A:; -CI/B

2 Al ' D eec,

y - - Anadyst - 5

Date Iime Co1e0,3d D

S'eeaOtO6 01iR-10.it

Pu 238 & 239/240: LA-503-156 (D-0) LIQUIDS CHK EXT NO.

Seial No. ate Counted 01/05/94 u 236 AEA Frac 0C236) 0.214
1425-5981 rnple Volume in mL (SS) 0.3 u 238 AEA Frac. (C23R) 0.055

Batch I1D ample 'F. (DF) 101 u 239 AfA Frma (C239) 0.713
2399 racr Volume in mL (SPV) 0.05 "otal AT CounL 9345

fRe",t Nt a izeL DF. DDF' 1 Ime Counted in min (TC) 60
0 raer Book Nn 77843 ackroud in rpm (k-ct) 4

Aa racer Preparation Date 10/12/93 u 236 Count- 13.41
VAN SANT 'u-36 Preparation Value 3226 u 238 Counts 3f44

Vat. lu-236 Dnv Cord Value 3048.48 u 239 CounLs 44.66
0b1204/94 38u- Tracer Value 133 A Count Time in min 1440.05

Decaiy Time = Date Counted - Twcer Preparation Date

Pii-226 Decay (Id Value Pu-236 Preparation Value e tW the pNwer of
Pu 26 Tracer oae., ry 0 (Total AT Counts / T - k ) 2 * t236 * 100 /

P'l-239

Pu 2238
Pu-2 M

bslatiw

(-1n2 * Decay Tune) / 10 10)5

Pu-226 Decay vrr'd ilue * Z

/2 10 pCi/L = (23 9 Pu-236 Decay Cor'd Value * SPK * DF * DDF I (l000nmL/L)) / (226 * SS * (222)O 0 tr"pm/pCi)

'pm = [(Thal AT Counts / T) - 8kg *22 * '3 - (Pu-228 Tracer Value * SPV * Pu 23 ricer Rrccury / loot

C/maL = (Pu23B dpm * DF * DDF) / (Pu 206 2r.er Recovry / 100) * (2220000dpm/pCi) * D

iting Error = Square Reat of :(l/Pu 236 Cints) - (t / Pu 238 or 239/240 Counts)[ [00

Iu-239/240 uCi/L 7.70E+01 11 NOTE: Tracer values are in dpm/mL.

pCi/mL = 7.70E-02

tlative Countini Emr = 0.8%
I-238 pCi/mL - 7 12E-03

1.6%
NOTE: Pu 238 Reported result is a LESS THAN value using

20 dpm for the Pu-238 sample activity.

u 236 Tracer Pecovery 42.6%

DETECTION LEVELS in pCI'mL
Pu 239/240 = 5.40E-03 Pu 238 = 712E-03

Data Entry by: /- Date: 1I-Jan-94
Approved by: Date: /

Form 1 Rev. 1.4 Page I of 1

P-062, REV. 0

I

'0
NN

4

V

I)
C

'-I

N
C

b C
5 -

N

Cc>
NCt

C' I

2<
K

'IK

klative Countin Emr
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G E N E R A L

Westinghouse Hanford Co.

A L P H A E N E R G Y
Rev. 2.01

DATA REDUCTION REPORT

A N A L Y S I S

SAMPLE
J1401-5581

File ID: 7a7440.CNF

Counted on: 1/ 5/94
Detector: AEA7
Geometry number: 1
Count time:

PEAK ANALYSIS

@ 5:12

86403. Sec

Peak height
Initial Final
1046.8 1046.8
2199.2 2199.2

21.5 21.5
0.8 0.1

Peak center
Initial Final

361.312 361.312
230.291 230.291
113.605 113.582
93.663 90.000

Ini
20.
20.

154.
4.

FWHM
tial Final
000 15.005
000 12.862
000 1.000
000 0.100

Tau
Initial
10.000
10.000
77.000
2.000

PEAK RESULTS
Peak Error Limit: 25%

ID Isotope
1 Cm243

Cm244
2 Pu239

Pu240

AEA Peak Centroid
Frac Exp. Obs. Diff. FWHM

0.312 5.786 5.778 0.0080.07
5.796 5.778 0.018

0.614 5.143 5.162 -. 0190.06
5.144 5.162 -. 018

??2??
0???9

4.613
4.502

Count
Rate c/m

17.83

%err
@95
1.2

35.07 0.9

0.55 7.0
0.00 8827.

d/m
200.9
146.6
288.4
288.4

Activity
uC i/ea

0.905E-04
0.66 1E-04
0.130E-03
0.1302-03

0.926 <--valid peaks only--> 52.91

DETECTOR CALIBRATION
Energy(MEV) = 4.079 + (0.0047)*Channel

Energy range (MeV): 4.079 TO 6.486
Efficiency = 0.1216 CPM/DPM

TOTAL COUNT DATA:

Item
Raw spectrum
Smoothed
Composite fit
Residuals

Total
82300.0
82300.3
76982.9

5317.1

% Recovery
100.000
100.000
93.539
6.461

Analyzed by:
VR

Z2a "

<9--

WHC-SD-WM-DP-062, REV. 0

Peak
ID
1
2
3
4?

Final
4.089
3.697
0.100
0.100

Totals:



Spectrum 7a7440.CNF
I Legend: Raw = .... Modeled Peaks = 1,2,.., etc Display Max.:

WHC-SD-WM-DP-062, REV. 0

.. 2

........... 2

............................... 2 ..

........................................................... 2 ..

....................................... 2

.2

1

............ 1

.......................... 1..

. .......................... 1

........ I
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16524.0



Raw Data
SU.

11 0.
21 4.
31 3.
41 5.
51 2.
61 7.
71 4.
81 10.
91 13.
01 8.
11 15.
21 19.
31 23.
41 36.
51 38.
61 63.
71 65.
81 104.
91 169.
01 268.
11 547.
21 1423.
3L 2282.
11 413.
51 16.
61 22.
71 20.
81 25.
91 30.
01 49.
11 60.
21 92.
31 136.
41 253.
31 645.
61 1085.
71 336.
331 3.
91 0.
01 0.
11 1.
21 0.
31 1.
41 0.
51 0.
61 0.
71 0.
81 2.
91 1.
1 I 12.

AEA Spectrum:
0.
0.
1.
2.
3.
4.
4.
6.

14.
10.
18.
19.
23.
24.
30.
48.
62.
77.

106.
170.
268.
547.

1517.
2204.

304.
19.
21.
23.
22.
38.
57.
54.
75.

127.
286.
661.

1064.
220.

3.
0.
0.
0.
2.
0.
0.
0.
2.
0.
1.
0.
0.

0.
0.
2.
0.
3.
8.
4.
6.
8.
9.

10.
13.
28.
40.
32.
49.
52.
82.

130.
197.
296.
670.

1646.
2060.

203.
11.
24.
23.
31.
40.
69.
54.
75.

129.
296.
797.

1070.
173.

3.
0.
0.
1.
0.
1.
0.
0.
0.
0.
2.
1.

0.
0.
2.
4.
6.
6.
5.

12.
11.
18.
15.
28.
18.
26.
21.
47.
49.
98.

110.
184.
306.
714.

1760.
1855.

138.
10.
25.
25.
35.
50.
64.
74.
73.

130.
330.
804.

1019.
118.

2.
0.
0.
0.
0.
1.
0.
0.
0.
0.
0.
1.

Dump
0.
0.
2.
3.
4.
6.
5.

10.
13.
9.

19.
19.
24.
25.
28.
47.
62.
72.

107.
192.
323.
7 42.

19 79.
1666.

98.
15.
24.
21.
32.
46.
51.
79.
95.

1.84.
370.
935.
942.

98.
1.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.

0. 0.0.
0.
3.
5.
3.
8.
9.
5.
7.

11.
21.
13.
19.
32.
44.
43.
69.
89.

127.
206.
368.
840.

2066.
1321.

79.
15.
30.
19.
35.
57.
74.
72.
87.

182.
442.
908.
851.
57

1.
0.
1.
0.
0.
1.
0.
0.
0.
0.
0.
0.

0.
1.
5.
3.
5.
5.
7.
9.
9.

12.
14.
28.
26.
37.
51.
72.
91.

144.
232.
393.
959.
230.
137.

51.
11.
26.
27.
39.
53.
68.
60.
91.

167.
456.
980.
700.

47.
0.
1.
0.
0.
1.
0.
0.
0.
0.
2.
0.
0.

4
2
7
6
8
4
6
9

14
15
11
20
36
47
47
72
90

131
211
384

1015
2190
1003

48
19
34
24
40
54
64
68

102
191
501

1066
649

23

2
2
0
0
0
0
0
0
0
0

0.
7.
3.
4.
1.
4.
3.
6.
9.
5.

15.
13.
28.
37.
47.
54.
72.
99.

143.
239.
433.

1091.
2217.

717.
20.
15.
21.
19.
43.
68.
76.
75.

I L8S
197.
506.

107. .
574.
I 3.

1.
0.
0
0.
0.
1.
0.
0.
0.
0.
1.
0.

WHC-SD-WM-DP-062, REV. 0

0.
3.
2.
6.
2.
9.
S.
9.

14.
14.
17.
24
22.
28.
42.
50.
7 3.

108.
1 56,
211.

1262.
2349.

525.
24.
21.
25.
22.

1.

2 .
195.
U .

1.
0.
0.

0.
l.

0.
0.

for '7a7440.CNF

2
1



I -

At

Westinghouse Hanford Co.

G E N E R A L A L P H A E N E R G Y
Rev. 2.01

DATA REDUCTION REPORT

SAMPLE
J1402-5681

File ID: 5a5002.CNF

Counted on: 1/ 5/94
Detector: AEA5
Geometry number: 1
Count time:

A N A L V S F

WHC-SD-WM-DP-062, REV. 0

@ 5:12

86401. Sec

PEAK ANALYSIS

Peak center
Initial Final

358.170 358.170
276.835 275.880
264.290 263.029
222.660 222.103

Initia
22.000
98.000
10.000
12.000

FWHM
1 Final

17.120
1.000
2.485
7.209

PEAK RESULTS
Peak Error Limit: 25%

Peak Centroid
Obs.
.777
.77;7
.390
.33 0
.138
.138

Diff. FWHM
0.0090.08
0.019

0.00

0.0050.03
0.006

0.949 <--valid peaks only-->

Count "err
Rate c/m

16.98

0.70
0. 14
0.21

17.89

DETECTOR CALIBRATION
Energy(MEV) = 4.094 + (0.0047)*Channel

Energy range (MeV): 4.094 TO 6.500
Efficiency = 0.1155 CPM/DPM

TOTAL COUNT DATA:

Item
Raw spectrum
Smoothed
Composite fit
Residuals

Total
27147.0
27146.7
25956.7

1190.3

Analyzed

0 Recovery
100.000

99. 999
95.615
4.385

by:

Pea k
[D

1

Peak
Initia

907.7
26.2

8.6
5.4

height
1 Final

907.7
26.2

8.6
5.4

Tan
itial

000
000
.()0

In
11
49

5
6

Fian
4 . 122
S. 1 0

TI)

2
3
4

Exp.Isotopf
Cm24 3
C'ii'2 4 1

P 12 4 ii

P-241

AEA
Frac

0.901

0.037

0.011

5.786 5
5.796 5

5
5

5.143 5
5.144 5

Tota ls:

Act iv
995
1.3

6.5
33.9

17 .1

d/ in
201
147

6

A
0
1

662
27 I-0

1.2
1.

V R



Spectrum 5a5002.CNF
I Legend. R' w = .... Modeled Peaks = 1,2,.., etc Display Max.:

WHC-SD-WM-DP-062, REV. 0

.... 1
................ 1
.......................................

.................................................... 1..

... . .. . . . . .. . . . . . . . . . . . .

6982.)



Raw Data Dump for
1
1

AEA Spectrum:
0.
0.
1.
3.
1.
7.
4.
0.
0.
2.
2.
1.
0.
1.
2.
6.
5.
6.
6.
6.
6.

10.
13.

9.
13.
18.
26.
21.
21.
40.
42.
78.

104.
191.
364.
843.
837.

88.
0.
2.
0.
2.
2.
1.
0.
0.
1.
1.
0.
0.
0.

0.
0.
2.
4.
0.
1.
1.
3.
1.
6.
1.
4.
1.
4.
1.
4.
6.
3.
8.
9.
5.
6.

16.
10.
12.
19.
36.
27.
25.
30.
58.
71.
88.

181.
380.
874.
777.

69.
0.
1.
2.
4.
3.
0.
0.
1.
0.
1.
3.
0.

0.
0.
1.
2.
1.
4.
6.
3.
3.
3.
5.
4.
4.
1.
3.
1.
2.
4.
7.
2.
8.

11.
13.
12.
9.

26.
33.
24.
30.
43.
49.
64.

109.
213.
464.
840.
679.

45.
1.
0.
1.
3.
2.
2.
2.
1.
2.
1.
0.
0.

WHC-SD-WM-DP-062, REV. 0

5a5002.CNF
0. 0.
0. 0.
1. 2.
1. 2.
1. 2.
3. 1.
2. 3.
1. 3.
1. 1.
5. 0.
6. 3.
3. 3.
2. 2.
0. 2.
6. 2.
1. 6.
3. 4.
5. 4.
6. 4.

11. 5.
6. 11.

12. 12.
7. 12.

12. 14.
16. 21.
23. 21.
20. 32.
31. 19.
25. 25.
43. 37.
41. 59.
62. 81.

112. 116.
219. 220.
484. 531.
903. 912.
603. 486.

16. 15.
0. 0.
1. 0.
0. 0.
0. 2.
1. 0.
0. 0.
0. 0.
0. 0.
1. 1.
1. 0.
2. 0.
1. 0.

0.
1.
2.
1.
3.
4.
3.
3.
1.
2.
3.
3.
3.
2.
3.
5.
5.
8.
7.
5.
14
11.
16.
12.
16.
19.
30.
34.
31.
42.
46.
68.

123.
208.
581.
949.
411.
14.
0.
1.
1.
0.
0.
0.
I.
0.
1.
2.
2.
0.

0.
2.
1.
2.
1.
1.
3.
0.
1.
2.
1.
1.
3.
1.
6.
5.
2.
4.
7.

11.
7.

11.
6.

12.
31.
25.
22.
26.
34.
4 6.
48.
83.

116.
253.
637.
935.
325.

4
0.
0.
2.

1.
0.
0.
1.
0.
1.
1.
0.

7



/- C:- y~'
Westinghouse Hanford Co.

G E N E R A L A L P H A E N E R G Y
Rev. 2.01

A N A L Y S I S

DATA REDUCTION REPORT

SAMPLE
J-1425-5781

File ID: 2a2510.CNF

Counted on::
Detector:
Geometry number: 1
Count time:

1/ 5/94 @11:58
AEA2

86402. Sec

PEAK ANALYSIS

Peak height
itial Final
15.0 915.0
14.0 214.0
78.6 1278.6

Peak center
Initial Final

358.696 358.696
300.539 299.896
228.744 228.731

FWHM
Initial Final
24.000 24.721
28.000 29.974
24.000 23.276

PEAK RESULTS
Peak Error Limit: 25%

ID Isotope
I Cm243

Cm 244
2 Am241

Pu238
3 Pu239

Pu240

AEA Pe
Frac Exp.

0.368 5.786
5.796

0.097 5.480
5.499

0.505 5.143
5.144

ak Centroid
Obs.

5.788
5.788
5.512
5.512
5.177
5.177

Diff. FWHM
-. 0020.12
0 . 008
-. 0320.14
-. 0 13
-. 0340.11
-. 033

Count %err
Rate c/m

18.17
@95
1.2

4.77 2.7

24.93 1.0

0.970 <--valid peaks only--> 47.87

DETECTOR CALIBRATION
Energy(MEV) = 4.102 + (0.0047)*Channel

Energy range (MeV): 4.102 TO 6.509
Efficiency = 0.1291 CPM/DPM

TOTAL COUNT DATA:

Item
Raw spectrum
Smoothed
Composite fit
Residuals

Total
71044.
71044.
68931.

2112.

0
0
7
3

Analyzed by:

% Recovery
100.000
100.000
97.027

2.973

M1

WHC-SD-WM-DP-062, REV. 0

Peak
ID
1
2
3

In
9
2

12

Ta1

I nitia L
12.000
14.000
12 .000

F

6

2 15

tota Is:

Act ivit
d/m
192

39
5 *

193
19 3

'9

3

1

MC

231-
1370V-%f
87 0E-u

0
0
0



Spectrum 2a251'0.CNF
I Legend: Raw = .... Modeled Peaks = 1,2,.., etc Display Max.: 9932.

WHC-SD-WM-DP-062, REV. 0

3
........... 3
................................... 3.

.............. .................... 3

.3.

.2

.......................

. . . . .. ..... .... ... .... ..... ... ... ... . .

.................................
............ 1

3

.2

2.

.1
1.

.
.
.

.

.



Raw Data Dump for AEA Spectrum:
0
0
4
4
4
5

Id

1
6
3
4
6
5
14
20
24
43
50
75

106
207

1,35

'3 25

974
1260.
66
76
4 8
37
88

14 8
251

101

322
7 54

3
2.

0.
1.
0,

1.

1.

0.
(.3

0.
0.
6.
4.
3.
4.
3.
6.
3.
6.

14.
8.

16.
7.

14.
31.
29.
73.
66.

121.
219.
472.

1050.
1182.
363.
44.
46.
46.
79.

159.
211.
144.

85.
193.
399
813.
91 1.
262.
22.

1.
0.
0.
2.
0.
0.
1.
2.
3.
0.
0.

0.
0.
4.
4.
2.
4.
4,
5.
5.
7.
2.
4.

11.
15.
19.
20.
35.
69.
95.

114.
236.
546.

1168.
1166.
301.

45.
53.
66.
80.

160.
235.
134.
109.
167.
356.
795.
841.
253.
14.

0.
0.
3.
2.
0.
1.
0.
2.
1.
1.
0.

0.
0.
4.
1.
3.
4.
3.
9.
4.
5.
6.

10.
12.
19.
18.
24.
42.
61.
84.

145.
276.
600.

1189.
1030.
242.

44.
40.
60.

101.
215.
210.
124.
100.
189.
418.
916.
734.
177.

15.
0.
0.
2.
1.
0.
0.
0.
1.
5.
2.
0.

0.
0.
1.
2.
4.
4.
3.
3.
4.
6.
5.
9.

12.
12.
20.
32.
45.
52.
93.

152.
271.
595.

1265.
959.
210.

51.
43.
64.

107.
214.
193.
105.
106.
217.
418.
906.
74 1.
156.

7.
0.
1.
3.
0.
3.
0.
1.
2.
3.
0.
0.

0.
0.
2.
1.
3.
2.
1.
3.
5.
1.

10.
5.

10.
22.
29.
26.
41.
65.
83.

166.
296.
655.

1307.
818.
171.

48.
52.
46.

103.
218.
235.
107.
117.
196.
506.
919.
629.
116.

6.
1.
0.
2.
2.
0.
1 .
0.
1.
1.
1.
2.

WHC-SD-WM-DP-062, REV. 0

,- K,

0.
0.
6.
4.
0.
4.
3.
6.
7.
5.
4.

12.
13.
16.
25.
29.
45.
63.

109.
182.
309.
741.

1287.
728.
146.

40.
60.
57.
97.

217.
180.
107.
104.
227.
54 1
937.
590.

96.
3.
0.
0.
2.
3.
2.
1.
0.
3.
2.
2.
0.

0.
4.
2.
3.
2.
1.
2.
8.
4.
6.
6.
7.

13.
22.
15.
35.
41.
69.

101.
167.
344.
809.
1343.
670 .
120.

53.
57.
72.

128.
248.
189.
108.
137.
250.
568.
9 37.
4 6 5.

73.
2.
1.
1.
0.
0.
2.
0.
0.
1.
3.
2.
0.

u
4
2
2
4
2
4
3
2

2-
35
47

13
12

22
35
47
77

116
202
346
880

37
51
77.

11 4.
225,
166
137.

2(

o

4;

0.
0.

3.
'2.

1.

1.

(.3

43.
37.
54.
69.

105.
2 11

U 7.
2 7 .2

.4

0.

3.

2a251O.CNF
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Westinghouse Hanford Co.

G E N E R A L A L P H A E N E R G Y
Rev. 2.01

DATA REDUCTION REPORT

SAMPLE
J-1425-5781 DUP

File ID: 3a3572.CNF

Counted on: 1/ 5/94
Detector: AEA3
Geometry number: 1
Count time:

@11:59

86401. Sec

PEAK ANALYSIS

Peak center
Initial Final
363.693 363.693
306.678 306.380
264.221 264.221
232.694 232.689

Initial
20.000
20. 000
28.000
18.000

FWHM
Final

11.385
11.0 13

1 . 2 32
13. 390

PEAK RESULTS
Peak Error Limit: 25%

Peak Centroid
Exp. Obs. Diff. FWH
5.786 5.752 0.0340.07
5.756 5.752 0.004
5.480 5.488 -. 0080.05
5.499 5.488 0.011

5.294
5.143 5.149 -. 0060.06
5.144 5.149 -. 005

M
Count 'err

Rate c/m 095
26.49 1.0

5.64 2.3

0.13 26.3
35.36 0.9

2c 1
Ij K

C

2 ') . 1 I.
2 1). I .

0.991 <--valid peaks only-->

DETECTOR CALIBRATION
Energy(MEV) = 4.079 + (0.0046)

Energy range (1MeV): 4.079 TO
Efficiency = 0.1479 CP

*Chan13
6.334

M/OPM

TOTAL COUNT DATA:

Item
Raw spectrum
Smoothed
Composite fit
Residuals

Total
98084.0
98084.0
97374.8

709.2

Analyzed by:

% Recovery
100.000
100.000
99.277

0.723

A N A L Y S I S

WHC-SD-WM-DP-062, REV. 0

IDP1 k
HO

3?
<1

Peak
Initial
1664.5

343.9
36.3

2280.6

height
Final

1664.5
343.9

36.3
2280.6

In
I 0

i0 ;

10

I sot ope
Cm) It
Pu 36
Am.141
Pu 2 3 8

T12 39
Pu 240

AEA
Frac

0.389

0.083

0.519

67.49



Spectrum 3a3572.CNF
1 Leend: Raw = .... Modeled Peaks = 1,2,.., etc Display Max.: 15730.

WHC-SD-WM-DP-062, REV. 0

............ 4
................................... 4...
.............................................................. I.

. . . . . . . . . . . . . . . . . . . . . . ..

. . ......... 4

.................

.................................... 1....

......................................................... 1
........................... 1I



Hnw DLIt-a

11 0
2 1 4
ii 0

1
it 0
61 0
71 1
31 2
91 4
n1 0
11 3
21 5
31 8
41l 12
51 4
61 15
7 I 17

1I 33
9l 71
01 138
11 372
21 1125
71 2359
11 53
01 25
61 42
71 23

QI 121
U] 342

279
36

i 95
7

I r7

f1 0
011

1 3

1 1 n

'' 1 1

91 0

Dump for AEA Spectrum:
0
0
7
1
0
1
0
1
2

4
2
7
2
8

17
12
15
32
79

144
416

1355
2383

648
40
40
43
66

178
34 1
245

40
80

321
908

1683
716

0
3
3
2
1
0
0
0
I
0
0
0
0

0.
0.
4.
3.
3.
0.
1.
3.
1.
1.
6.
5.
4.

10.
6.
8.

10.
23.
26.
61.

197.
507.

1445.
2428.

433.
33.
53.
26.
50.

174.
353.
187.

56.
104.
314.

1033.
1715.

530.
2.
0.
2.
4.
5.
0.
0.
0.
0.
2.
0.
0.

3a3572.CNF
0. 0
0. 0
5. 2
3. 1
0. 0
1. 1
2. 1
3. 0
1. 1
5. 2
1. 3
3. 5
7. 4
3. 11

10. 17
9. 14
9. 13

20. 30
34. 47
88. 71

202. 207
620. 689

1713. 1831
2236. 2064

202. 123
41. 34
50. 47
32. 43
82. 78
195. 256
368. 377
149. 96

70. 69
139. 157
423. 455

1159. 1282
1716. 1578
220. 144

2. 0
0. 0
7. 1
4. 2
4. 0
0. 0
0. 0
0. 0
1. 0
0. 0
2. 0
0. 0

WHC-SD-WM-OP-062, REV. 0

2543

0.0.
0.
1.
0.
1.
2.
0.
2.
2.
2.
2.
5.
8.

11.
12.
10.
16.
24.
47.

115.
259.
715.

1999.
1924.

57
41.
45.
33.
97.

246.
358.

62.
55.

180.
470.
1414.
1546.

90.
0.
5.
1.
5.
5.
1.
0.
1.
1.
3.
0.
0.

0.
2.
3.
2.
2.
4.
3.
2.

10.
21.
43.

111.
305.
922.

2099.
14 7.

21.

302
330.

53.
R2

2 1.
690.

2
1

1

25
12
34
02
31
It

0(

0

1



Westinghouse Hanford Co

GE N E R A L A L P H A E N E
Rev. 2.01

R G Y

DATA REDUCTION REPORT

SAMPLE
J-1425-5781 TRIP

File ID: 4a4082.CNF

Counted on:
Detector:
Geometry number:
Count time:

1/ 5/94 @11:59
AEA4
1

86402. Sec

PEAK ANALYSIS

Peak center
Initial Final

362.157 362.157
304.210 303.791
231.091 231.088

In
14
14
14

FWHEM
itial Final
.000 5.71,1
.000 4.813
.000 6.912

PEAK RESULTS
Peak Error Limit: 25%

P0k 0
ot 0J Lne

1;m2l

23
I t

AEA
Frac Exp

0.421 5.7
5.7

0.073 5.4
5.4

0.519 5.1
5.1

Peak Centroid
Obs. Diff. FWHM

96 5.785 0.0110.03
86 5.785 0.001
99 5.511 -. 0120.02
80 5.511 -. 031
43 5.169 -. 0260.03
44 5.169 -. 025

Count O'err
Rate c/m U95

11.11 1.5

1.93 1.2

13.70 1.4
I

1.013 <--valid peaks only-->

DETECTOR C
Energy(MEV) = 4.083

Energy range (MeV):
Efficiency =

ALIBRATION
+ (0.0047)
4.083 TO
0.0775 CPM/DIPM

TOTAL COUNT DATA:

Item
Raw spectrum
Smoothed
Composite
Pesiduals

fit

Analyzed by:
[D

A N A L Y S I S

WHC-SD-WM-DP-062, REV. 0

* o ak

D
Peak

Initial
704 .4
132.4
959.6

height
Final
704.4
132.4
959.6

En

I/m

14

.9

2 (

7 (
76

26 . 74

*Channel
6 . 1S9

Total
38011.0
38011.0
38505.4

-494 .4

Recov (y
100 . 000
100.000
101.301
-1.301



Spectrum 4a4082.CNF
c: Raw = .... Modeled Peaks = 1,2,.., etc Display Max.: 68qn.

WHC-SD-WM-DP-062, REV. 0

.......3

......................3
........ ...............................3..
......................................................................
............................................ 3

. . .. . . .

I

11 .

.......... 1.

.......................... 1....

.. . . . . .. . .. . . . . . .. .. .. . .. . .. .I



Ri a Dump for AEA Spectrum:

0

(1

1.

0.1.

0.0.
1.

1.

3.

3.,

13.
'10,
86.

232,
, 63.

19C1.S.
.1

11.
29.

27 /

17.
:2.
77.

1 71

i.

o1.
0.
0.

0.
0.

1.
a.
(.

0.
0,
I.
0.
0.
0.
0.
1.
0.
1.
0.
1.
1.,

4.
1 .
6.

1.
18.
4 4,

105.
245.
561.

1 032.
11.

100.
41 .

263

23.
23.
97.

187.

2 .
0.
0.
1.
0.

0.
0.
0.
2.
0.
1.
0.
0.

0.
0.
0.
0.
1.
1.
0.
1.
0.
1.
1.
0.
2.
1.
3.
4.
2.
5.

15.
56.

113.
261.
677.
963.

5.
6.

16.
28.
36.
91.

178.
20.
32.
87.

187.
563.
764.

0.
0.
0.
0.
1.
0.
0.
0.
0.
1.
1.
3.
0.

WHC-SD-WM-DP-062, REV. 0

1)1> 3

0.
0.
1.
0.
3.
2.
0.
0.
1.
1.
0.
1.
2.
4.
2.
7.
3.

14.
24.
66.

126.
309.
691.
867.

3.
5.

14.
22.
33.
93.

139.
20.
36.
80.

228.
561.
707.

0.
1.
2.
0.
0.
2.
0.
0.
0.
0.
1.
3.
0.

0.
0.
0.
0.
2.
0.
1.
0.
1.
0.
1.
1.
1.
0.
5.
2.
5.

11.
24
75.

127.
290.
765.
64 1.

3.
5.

15.
18.
36.

100.
168.

19.
41.
94.

275.
585.
625.

0.
1.
1.
2.
1.
1.
1.
1.
0.
0.
0.
1.
0.

0. 0.
0. 0.
0. 0.
1. 0.
1. 0.
1. 0.
0. 0.
0. 2.
1. 0.
0. 0.
0. 0.
1. 2.
0. 1.
1. 0.
2. 3.
2. 5.
6. 4.

12. 14.
32. 25.
72. 66.

144. 164.
337. 394.
806. 810.
566. 337.

3. 4.
6. 8.

14. 20.
23. 25.
54. 60.

126. 130.
151. 163.

14. 11.
45. 40.

119. 107.
267. 315.
579. 596.
432. 313.

0. 0.
0. 0.
0. 0.
1. 1.
1. 1.
0. 0.
1. 0.
0. 1.
0. 0.
0. 1.
0. 2.
0. 2.
0. 0.

K.

0.0.

17

0.

I.
3(.
83.
17.

2.

(5.

31 (

1
0

2

2 0

4a4082.CNF



Westinghouse Hanford Co.

G E N E R A L A L P H A E N E R G Y
Rev. 2.01

DATA REDUCTION REPORT

A N A L Y S I S

WHC-SD-WM-DP-062, REV. 0
SAMPLE

J-1425-5981 SPIK
File ID: 6a6912.CNF

Counted on:
Detector: A
Geometry number: 1
Count time:

1/ 5/94 @12: 6
EA6

86403. Sec

PEAK ANALYSIS

Peak center
Initial Final

361.451 360.904
302.082 300.101
228.260 227.066
35.389 32.925

FWHM
Initial Final
26.000 28.119
28.000 24.290
24.000 21.020
30.000 58.042

PEAK RESULTS
Peak Error Limit: 25%

1u Isotope
-2m243
Pu 2 3 6
I? Am241
Pu238
iPu239
Du 240

AEA Pe
Frac Exp.

0.214 5.786
5.756

0.058 5.480
5.499

0.703 5.143
5.144

ak Centroid
Obs.

5.760
5.760
5.480
5.480
5.144
5.144
4.251

Diff. FWHM
0.0260.13
-. 004
0 . 0000. 11
0 . '3 19
-. 0010.10
0. 000

Count %err
Rate c/m @95

15.10 1.3

4.11 2.7

49.53 0.7

0.16 12.8

d/m
145
108
30
40

34 7
3 4 7

2
2
7

ActiviLt V
0 .Ci 1,a

0 . 6 4 l-a

1 -0

0.976 <--valid peaks only-->

Energy(MEV)
Energy ra

Effic

DETECTOR CALIBRATION
- 4.100 + (0.0046

nge (MeV): 4.100 TO
iency

)*Channel
6.455

= 0.1424 CPM/DPM

TOTAL COUNT DATA:

Item
Raw spectrum
Smoothed
Composite fit
Residuals

Total
101421.0
101430.7
99225.0

2196.0

S Recovery
100.000
100.010
97.835
2. 165

Analyzed by:
DM

P ak
ED

4 7

Peak
Initial

758.7
195.5

2779.2
6.6

height
Final
758.7
195.5

2779.2
6.6

Tau
itial
.000
. 000
.000
.0 ()

In
13
14
12
15

F j !I,]
Fia8.4)
5.

Totals: 68.74



I :eer Raw =
Spectrum 6a6912.CNF

.... Modeled Peaks = 1,2,.., etc Display Max..

WHC-SD-WM-DP-062, REV. 0

. . . . . . . . . 3

......................... 3.
................................................... 3 ...

........................ ............. 3
..... 3

...... 1.
. ........... 1.
...............1
....... 1

21326 .



Raw Data Dump for AEA Spectrum: 6a6912.CNF
1 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.

i. 0. 0. 0. 0. 0. 0. 1. 3. 3. 5.
l 7. 3. 3. 4. 1. 5. 3. 6. 5.

6. 7. 10. 3. 7. 6. 5. 2. 3. 8.
3. 2. 2. 5. 5. 3. 2. 4. 2. 1.

Si 0. 4. 6. 5. 1. 3. 4. 5. 2. 8.
61 7. 5. 4. 4. 7. 5. 6. 2. 5. 3.
71 7. 6. 4. 4. 8. 4. 3. 6. 6. 9.
81 8. 7. 6. 5. 6. 8. 7. 4. 5. 6.
91 9. 7. 7. 8. 4. 6. 3. 7. 6. 8.
01 8. 11. 11. 9. 4. 8. 3. 5. 6. 9.
11 6. 7. 16. 11. 5. 11. 10. 12. 14. 10.
21 16. 15. 12. 17. 14. 7. 14. 8. 17. 10.
31 19. 22. 15. 19. 20. 15. 14. 24. 17. 18.
41 2.. 23. 28. 23. 18. 30. 37. 32. 21. 28.
51 24. 38. 31. 33. 30. 29. 42. 31. 4(). 3 .
61 48. 61. 43. 46. 48. 43. 67. 46. 54. .
71 62. 81. 63. 93. 78. 80. 80. 98. 9?. )(.
81 98. 108. 100. 106. 127. 136. 146. 155. 15B. I W .
91 158. 182. 195. 189. 229. 232. 244. 276. 330. 35
01 357. 386. 460. 465. 503. 600. 611. 709. 818. 934.
11 932. 1097. 1232. 1379. 1461. 1683. 1845. 2010. 2084. 2275.
21 2350. 2638. 2750. 2758. 2B19. 2892. 2926. 2783. 2774. 2664.

" ?180. 2397. 2160. 1941. 1652. 1397. 1204. 995. 823. 676.
i1 ,'1. 453. 331. 226. 189. 136. 104. 73. 63. 45.
"1 24. 31. 24. 22. 27. 36. 21. 20. 31.
6 25. 32. 39. 32. 36. 38. 28. 34. '0. 4.
71 41. 31. 37. 47. 37. 44. 46. 39. 53.
81 76. 76. 66. 86. 84. 119. 115. 130. 13t
91 128. 152. 152. 174. 198. 209. 232. 197. 211.

187. 216. 189. 211. 206. 187. 155. 134. 142. 1I
110. 88. 82. 59. 68. 51. 68. 43. 55. H.
38. 43. 41. 54. 54. 68. 73. 63. 86. 76.

1 5. 114. 117. 138. 137. 139. 139. 161. 186 3
. 264. 306. 335. 332. 383. 472. 424. 496.

556. 652. 673. 676. 738. 786. 784. 753. 7
1 .'730. 719. 702. 672. 622. 607. 528. 454.

3. 320. 282. 227. 200. 153. 130. 100. 71.
. 25. 25. 9. 10. 11. 6. 3.
. . 0. 1. 2. 0. 0. .

2. 1. 1. 0. 0. 0. 0. 0
1 1. 1. 1. 0. 1. 1. 2. 3

21 0. 2. 1. 2. 4. 3. 0. 1.
31 0. 1. 1. 1. 0. 1. 0. 1. 2.
41 1. 4. 3. 1. 1. 2. 2. 1. 1.
5l 0. 0. 1. 0. 0. 1. 1. 0. 0.
(7 0. 1. 2. 3. 3. 6. 2. 1. 2.
7! 2. 3. 9. 1. 8. 5. 7. 2. .

1 1. 0. 0. 1. 0. 0. 0. 2. 3.
0. 0. 2. 5. 10. 24. 32. 10.
0. 0.

WHC-SD-WM-DP-062, REV. 0

C. -



q +~' ~

Wettinghouse Hanford Co.

G E N E R A L A L P H A E N E R G Y
Rev. 2.01

DATA REDUCTION REPORT

SAMPLE
J-1425-5981 SPIK

File ID: 8a8654.CNF

Counted on: 1/ 5/94
Detector: AEA8
Geometry number: 1
Count time:

6/ ~

A N A L Y S I S

WHC-SD-WM-DP-062, REV. 0

@12: 0

86403. Sec

PEAK ANALYSIS

height
Final
784.2
197.0

33.6
2697.0

14.9

Peak center
Initial Final
354.433 354.433
296.056 295.620
258.411 257.510
222.809 222.806
144.611 142.892

Ini
20.
22.
12.
20.
34.

FWHM
tial F
000 15
000 14
000 1)
000 13
000 31

nal
157
456
104
991
034

In
10
11

0
10
17

Tau
iti ] 0

.0 0(

I n

PEAK RESULTS
Peak Error Limit: 25%

AEA
Frac Exp.

0..214 5.786
5.756

0.055 5.480
5.499

????

0.713

?? -)

Peak Centroid
Obs.

5.757
5.757
5.480
5.480

D
0

0
0

iff. FWHM
.0290.07
001
0000 . 07

.019
5.301

5.143 5.138 0.0050.07
5.144 5.138 0.006

4.762

Count ,cr
Rate c/m 95

13.41 1.1

3.44 9.0

0.28 15.5
44.66 0.8

0.54 11.1

0.982 <--valid peaks only-->

DETECTOR CALIBRATION
Energy(MEV) = 4.091 + (0.0047)

Energy range (iMeV): 4.091 TO
Efficiency = 0.1159 CP

TOTAL COUNT DATA:

Item
Raw spectrum
Smoothed
Composite fit
Res iduals

Total
90224.0
90224.0
89759.7

464.3

S Recovery
100.000
II)0 . 00 0
'9 0. 485
0 . !3

inea V
U

?

Peak
Initial
784.2
197.0
33.6

2697.0
14.9

20 tI()

243
236

m2/1 I
P238

Pn239
Pl2O 3 9 385.

61.51

kChanne 
6 <107

6.I/ V 7



Analyzed by:
DM

WHC-SD-WM-DP-062, REV. 0

293



Spectrum 8a8654.CNF
1 In eld: Raw = .... Modeled Peaks = 1,2,.., etc Display Max:

WHC-SD-WM-DP-062, REV. 0

. .. . . . .. . . . .4
....... ............................. 4...
....................................................................... ..
..................................................... 4.

.I.

. . . ... .1.

...........

WA

20 I I I



R;. Dalta Dump
0
0

13
3
2
5
2
2
4
3
9
7
9

10
16
20
45
50

135
257
687

1763
2846

631
22
42
42
38
90

213
122

35
64

163
468
836
343

4
0
1
4
1
0
0
1
0
0
0
1
0

0.
0.

12.
1.
1.
6.
4.
6.
3.
4.
7.
6.
6.

18.
23.
24.
43.
57.

148.
287.
760.

1904.
2710.

457.
16.
49.
35.
49.

125.
200.
106.

39.
74.

197.
523.
790.
245.

2.
0.
0.
0.
1.
3.
0.
0.
0.
0.
0.
2.
0.

0.
0.
7.
3.
5.
5.
3.
6.
6.
4.
8.
9.
8.

16.
26.
26.
37.
89.

173.
361.
937.

2125.
2538.

176.
23.
51.
35.
49.

165.
207.

81.
41.
96.

258.
601.
832.
108.

0.
0.
1.
0.
1.
0.
0.
0.
0.
0.
1.
0.
0.

0.
7
2
3
5
4
4
3
6

I

13
1 4
1 4
17
29
59

102
182
472

10 9 8
2421

2 P
5 8
21
73

155
212

4 0

5
0
3
5
6
a

21
22
31
53
85

201

37
81

15 3

1 8>

I)

K.
K.

WHC-SD-WM-DP-062, REV. 0

4)9 r
'~*1. ~J

1
2

2
2

t
21
39
59

1 0 (
2, I4

1.A

1
2
2

S3a8654.CNFAEA Spectrum:
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WESTINGHOUSE HANFORD COMPANY

222-S LABORATORY WHC-SD-WM-DP-062, REV. 0
ANALYTICAL BATCH

Lab Segment rial No. Customer ID:
_ _ _ _k_65 A

Analysis: Sample Prep:

Instrument: Procedure/ Rev: LA G s' -'C / h
Technologist: Date: t-7

Starting Time: _ Temperature

Ending Time: /41 L) Chemist:

Comments: IZ4 }6 AE5

Description Lab ID Description Lab ID

2 12

4 13

5 4b15
6 16

7 5 17

8 18

9 19

10 20

Standard Primary Book No. Second Book No. Third Book No. and Final Vol. of
Type and Aliquot Vol. and Aliquot Vol. Aliquot Vol. Standard

9 ~ ~ -- W5_ 180_ __ _ __ _ __

2%6 A-6000-881 (03/92)



WHC-SD-WM-DP-062, REV. 0

METHOD: DATE START:

LA-503-156 January 27, 1994
PREPARED BY: DATE COMPLETE:

L.L. Fritts § -r'/" February 1, 1994

UNITS: JCi/mL
SPL NAME SPL ID ANALYTE RESULT #1 RESULT #2 RESULT #3 AVERAGE 2*SD PREC %REC DET UM % CT ER

STD 63B43 J1418 PU-239/40 1.24E+2 95.0 8.94E-3 1.4

BLANK J1421 Pu-239/40 <6.91El STS 6.91 E. 10

KE65A J1426 PU-23g/d0 2.15E-2 2.13E-2 2.24E-2 2.17E-2 1.17E-3 5.4 65.6 2.10E-3 1.8

73.7 1.5SE-3 1.4
50.0 2r53E-3 I.S

KESSA J1426 2M Spike 101.2 115.5

STD63B43 J1418 PI-238 <1.20E-2 N/A I.20E-2 36

BLANK J1421 Pu-238 <1.35E-3 67.6 1 35E-3 100.0

KE5A J1426 P,-238 4 21E-3 <2.24E-3 3 39E-3 N/A N/A N/A 656 2 7SE-3 28
73.7 2,24E-3 2.8
W0.0 3.22E-3 2.7

NARRATIVE: NO SPECIAL PROBLEMS/METHOD VARIATIONS IN THIS BATCH
LIST SPECIFIC PROBLEMSNARIATIONS FOR THIS BATCH:

The results Ir te standard are an uCi/L.

The rjmults for te spike are an percent recomJry.

Pu-238 results ae outside of c.nt" limits. Results ea som..hat doss to detecton tenets, so rErun unnecessary.

.') ~r
C..,.

ANALYTICAL BATCH SUMMARY SHEET



PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SPACE

Hrs.s

T-,e COrC ete Lao U r

51-6800-061 P 10

Pu 238 & 239/240: LA-503-1 56 (D-0) LIQUIDSTANDARD
I late Counted 01/28/94 u 236 AEA Fme. (C236) 0.325

1418-5581 ample Volume in mL (S) 0.100 u 238 AFA Fma. ((238) 0.033
B___h _D |ample D.F. (DF) 101 u 239 AEA Fme. (C239) 0.59

2583 rmcer Volume in mL (SPKV) 0.050 oL AT Counts 10314

Reun No; )igest D.F. (M1F) 1 T Count Time (min) (7C) 60

1 'rcer Book Na 7B43 ackgmund in erm (Bk) 9
AlSt cer Preparation Date 10/12/93 u 236 rpm 22.29

VAN SANT u-236 Preparation Value (dpm/ml) 3226 u 238 rpm 2.27
M |Pu-236 Decay Corr'd value (dpam/ml) 3002.15 u 239 opm 40.44

0 1/27/94 u-238 Tracer Value (dpm/L)1440

Sampat. Typ

JLIQUID «<<<<<<<<< Enter a Sample Type <<<<<<<<< Pu 239/2 tOp0/L. I.2398E + 02

(rkmy roe = DI Cauttd - tsmr Prearau n athe
N-236 Oa, Caru'd WMr P-235 Prpren VA"e W the ir i )-in2 " IGyme) / "143.95

h 238 T wy - Tta AT [Ont, / 17 - I) 2 "36 - 0D / Pu-235 y rr'd Varue - K

Pu-239440 p0/L- (a39 * Pu-236 Oy Crrd aMus " * Of * (CF M (O hnAW l / (M38 S - (2220000dpr/a0))

Pu 238 dpes = jTci4 AT Cats / MI - Mk * 2 " 2381- (Pur3 Z a3 r Value * *F10' Pu 238 Tan-r awry / 100)

Nu-238 pO/L = (Pu238 due " Is' 00() / (Pu 2311 Tin Renswry / 10D) " (Z22DGOOdpm/pW *M

fse Camuung Enr = Se tt o iAN 238 1,ns min) +/ (IPu 238 r 239440 pan - mW)lI -,90 1O0

Pu 239/240 pCI/mL= 1.24E-01 DETECTION

Relative Counting Error - 1.4% LEVELS

in pCi/mL
NOTE: Pu 238 Result is a LESS THAN Value. Pu 239/240

Pu 238 pCI/mL = < 1.20E-02 8.94E-03

Relative Counting Error - 3.6% Pu 238

Pu 236 Tracer Recovery = 70.5% ] 1.20E-02

jData Entry by: Date: 31-Jan-94

lApproved by:fl Date: I #A 9

- 1- 9 5-(z, 6
Seral No Samvle Poit Date Time sued Prioity

Deterrnato Method Standard Result s t, Charge Code Reruns

Sampie Soe Customer JO

Rernaks. Ca cula ons Rasu Is

AflA~Fi Kn 3

/ C, -c 9 r-

.05-an 77 BWHC-SD-WM-DP-062, REV. 0

A -A -3 A alyI - 4 Anayst 5

His HrS Hrs

Page 1 of IForm 5 Rev. 1



WHC-SD-WM-DP-062, REV. 0

PLUTONIUM 239\240 ANALYSIS - UNDIGESTED SAMPLE

5 5

2%



PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SPACE

;V; 
-. N

Deterrmat on Mehd Standard Result Unms Charge Code Reruns

sar-ple Size Customer 10

9~jn)- /04,-. O5,rn//.q -

RerMaik Calculi "'s Results

.05.t 179943 . xA x

WHC-SD-WM-DP-062, REV. 0
Ar, .st Al ys- 2 Ar. 3 Anays.4 Analyst 5

As Hrs hr's Hrs

7--,
54.6800-06t R 10 831

Pu 238 & 239/240: LA-503-156 (D-0) LIQUID BLANK

afta te Counted 01/28/94 u 236 AEA Fra. (C236) 0.956

J1421-5681 ample Volume in mL (SS) 0.050 'u 238 AEA Fra. (C238) 0

Batch 9 mple D (DF) 11 Iu 239 AEA Fra. (1239) 0

2583 tm Volume in ml, (SPKV) 0.050 'otal AT Counts 3304
iAtn N, igest D.F. (DDEI 1 \T Count Time (min) (T) 60

1 rwer Book Na 77B43 Iackround in cpm (k) 2

Anaat cer Preparation Date 10/12/93 lu 236 cprs 24.49

VAN SANT u-236 Preparation Value (dpm/mQ 3226 1u 238 opms 0
... .. u-236 Decay Cor'd value (dpm/ml) 3002.15 u 239 cpu 0

1/27/94 u-238 Traor Value (dpO/mnL) 133 \E Count Time (min) 1440

IQUID «<<<< Enter a SampleT <<<<<<<<< |pu 239/240 pCi/L = 6.9060E-01

Ras 1 = Dans CaO - Tm P.niiakmss

Ni-238 D1dy Qd V.1e m 3 n r Punis * h ts the er d X-h2 * DIey nor) / 1040.95 (3

N 236 Ibr ,o=ry (75.1 aT QMr / iT - M) * 2 * M38 * 100 / Pu238 y Cmid Yals * flY

Pu-239 40 pi. = (239 * N-ZIG Decuy (aid Viiii * flY * 1F * OF * (003f1-A) / (M38 * * (2220000*m/'ps ))

N 238 *i = (T" AT Caut. / TI) - H* 2 * 2381 - (u-Z38 5 Value * TY * 6 238 ns smy / 100)

i-s,8 pa/. - (Pug3s dO * IF * 0) / (Pu 338 flr asrsy / 100) (2220000d/A)

RM6&M Ca.aG J1r = a.. f4 d (I AN 235 xas - .e)) + (i / (N 238 r 239f4t c= * mg,2' * I * 100

NOTE: Pu 239\240 Result is a LESS THAN Value.
u 239/240 pCI/mL < 6.91E-04 DETECTION
alative Counting Error - 100.0% LEVELS

OTE: Pu 238 Result is a LESS THAN Value. Pu 239/240
u 238 p0C/mt = < 1.35E-03 6.91E-04

1ative Counting Error - 100.0% Pu 238
[ u 236 Tracer Recovery = 67.6% 1.35E-03

ata Entry by:, Date: 01-Feb-94
Approved by: Date:

4PO

DateSamntle PointSerial No ime Issued Pnoroty

Form 5 Rev. 1 Page I of 1



WHC-SD-WM-DP-062, REV. 0
PLUTONIUM 239\240 ANALYSIS - UNDIGESTED SAMPLE

3e2

421



PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SPACE

Pu 238 & 2391240: LA-503-156 (D-0) LIQUID SAMPLE

SaM.N M. It Counted 01/28/94 i236 AEA Frae. (C236) 0.324

1426-5781 ample Volume in mL (S) 0.050 In 238 AEA Fre. (C238) 0.106

S apIe DY (DF) 11 u 239 AEA Fre. (239) 0.468

2583 rmwr Volume in mL (SPKV) 0.050 otl AT Counts 9362

N igs. D.F. (DDF) 1 T Count Time (min) (T) 60

1 mrmer Book Na 77B43 ackzrund in eprm (Bkz) 4

Anay: t . ricer Porparation Date 10/12/93 a 236 cpm 14.2

VAN SANT U-23 6 Preparation Value (dpImL) 3226 u 238 cpm 4.66

_ _ u-236 Deay Corrd value (dprmm) 3002.15 u 239 cpm 20 53

01/27/94 |u-238 Trcer Value (pm/mL) 133 EA Count Time (min) 1440

LIQUID Kir a Sample Type <<<<<<<<< [Pu 239/240 pCi/L 2.1487E+ 01

D Tay reDte Caole - Tmr Pse ent" aie

Pu-238 Dy GCaId Ydae = P-236 Pearin Value " I tt yen jt (-In2 i Uoiy Thee) / i140.95 0

Pu 236 These Peosy (TITa AT Caunts / IC - k,)* 2 * CZ30 - 100 / Pu-23 I ry Gad Value *MY

N-239240 pA -- (39 - Pu-23 Deny Crd valu *V * t *O - (tOOoniA) / (1311 " s ' (2220OOOdpinm/))

Pa 238 dpe = IToa AT Cjolts / lf. - ft* 2 * C338 - (P-z3 Tower Value * S'MCY I N 238 Tomr Panwry / L00)

m-3 pa/ol = (Pu238 dpes - W * U01 / IN 235 Thr srecey / 100) I (220000dgm/G) M

Reati. canUng Etr m STar Fi td (d/(Pu 236 q'm md + (I / (P 238 ar Z39fl40 hpm nmii} 1OO * 100

Pu 239/240 pCl/mL 2.15E-02 DETECTION

Relative Counting Error = 1.8% LEVELS
in wCi/mL

Pu 239/240

Pu 238 pCl/mL 4.21E-03 2.10E-03

Relative Counting Error = 2.8% Pu 238

IPu 236 Tracer Recovery =65.6% 2.76E-03

Data Entry by: Date: 31-Jan-94

lApproved by: ~ Date: / K

Seral No amle Poi Qare Time Issued Priority

etem natr Method Stanrla'd Resuti Unts Charge Code Reruns

Sampe S> Customer L0

Renarks Clcafors flesults

WHC-SD-WM-DP-062, REV. 0
ArUKS" -h eE' nls 'o ra"Aa s Antays -m

i, A H'sv1 C li "'l Rs H0's

54-epNOo-61-10-3

page I of IForm 5 Rev. I



WHC-SD-WM-DP-062, REV. 0
PLUTONIUM 239\240 ANALYSIS - UNDIGESTED SAMPLE

?!-3 /-Z2 2 -9r-

%./VU sv

____ 49/

4%



PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SPACE

- 6053
Serial No Sample Point Date Time Issued Prioity

peer-Aatin Metod Standard Result Units Charge Code Reruns

Saple S.ze Customer ID

Reais Calcilat-ons. Results

WHC-SD-WM-DP-062, REV. 0
Analyst - 3 Ana - 4 Analyst -5

V7 ;7 _P/

Date T'- C,1e CIn d a

- 5a-6400yO6t ip -10-431

Pu 238 & 239/240: LA-503-156 (D-0) LIQUID SAMPLE

aacf.J4O te CountaL 01/28/94 u 236 AEA Fmc. (c236) 0.383

1426-5781 ample Volume in mL (S) 0.050 u 238 AEA Fm (C238) 0.067

tch 10 ample D.F. (DF) 11 u 239 AEA Fme. (C239) 0.548

2583 rater Volume in mL (SPKY) 0.050 otal AT Counts 9211

Rerun No: igst D.F. (D01F) 1 T Count Time (min) (1c) 60

2 racer Book Na 7B43 sckgmund in opm (Bke) 9

Analyst .racer Preparation Date 10/12/93 u 236 opm 22.92

VAN SANT u-236 Prepartion Value (dpm/mL) 3226 u 238 epm 4.02

Dat U-23 Decay Cortd value (dpm/mL) 3002.15 u 239 cpm 32.84

01127/94 >238 Tracer Value (dpm/mL 1 ACoun Time (rin) 1440

LQUID KK(«KKK<Eer a Sample Type <<<<<<<<< Pu 239/240 Ci/L 2.1284E + 01

D"y Tme = ue Cauntal - naIe FP'rva [Le

N-236 Oaay ced ValMu Pu-236 Fpratit Valur * r to I-e po-e kt (-hs2 * ar'(my i5a )/ 1040.95 

It' 235 Axr Ary = ITalal AT OanU / TC - tljU 2 * 3 * Oua / Pu--236 5Iy Carr'd ULe * TV
N-239/'1 pQ/ - (M39 * P-23 aey Card Value * 7 1 flF * DF (100.mI ) / ") * * (Z2Z0000d;./pll)

P 238 dm = draT" Ar Cautms / ILI - Sk * 2 - (2181 - (Pu238 Tasr Value * STV * 1t 23 Fnmway / 00)

Th-238 p/mL = (Pu238 dpn * OF " DDS / IN 236 nar smwy / 100) * (2220000dpm/p( *M

hiwUe Cuntarrm r = Square e . of x /(Pu 236 rpm * e + (I /(Pu 235 ar 239/240 qn in)a)l 01 * no

rPu 239/240 pCI/mL = 2.13E-02 DETECTION

SRelative Counting Error = 1.4% LEVELS

in pCi/ml

NOTE: Pu 238 Result is a LESS THAN Value. Pu 239/240

Pu 238 pCI/mL < 2.24E-03 1.58E-03

Relative Counting Error =- 2.8% Pu 238

Pu 236 Tracer Recovery - 2.24E-03

Data Entry by: Date: 31-Jan-94

Approved by: Date: /.det'99

Form S Rev. 1 

Page 1 of I

Page 1 of IForm 5 Rev- 1



WHC-SD-WM-DP-062, REV. 0

PLUTONIUM 239\240 ANALYSIS - UNDIGESTED SAMPLE

fA -2 -
#6

-4 ()



PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SPACE

Pu 238 & 239/240: LA-503-156 (D-0) LIQUID SAMPLE

:MI , )ate Counted 01/28/94 u 235 AEA Fran (C236) 0.349

1426-5781 ample Volume in ml. (S) 0.050 u 238 AEA Fra. (C38) 0.095

Btch Dv ample D.F. (DF) 11 u 239 AEA Frac (C239) 0.526

2583 mr Volume in mL (SPKV) 0.050 otal AT Counts 6567

Rerwt No: igest D.F. (DDF) 1 IT Count Time (rin) (I) 60

3 7mcer Book Na 7B43 Background in open (Uk ) 2

Analyit:. mrsF Prepantion Date 10/12/93 u 236 cpm 17.29

VAN SANT u-236 Preparation Value (dpm/mL) 3226 u 238 opm 4.71

Da. . u-236 Decay Cond value (dpm/mL) 3002.15 u 239 cpm 26.1

01/27/94 u-238 Tracer Value (dpm/mL) 133 AEA Count Time (mim) 1440

L--UI<<<<<<<<< Enter a Sample Type <<<<<<<<< 7 Pu 239/210 pCi/L 2.2420E +01

ty Tme Late aaslM - Thm Prpnrtketn ile

N'-236 tiny Ci Sale Pu-236 Psrpantw Value * s W the p d 9-r2 * [msy 1me) / 1040.95 11

t, 230 Tacnery (T4aj AT mnsl/ t -Ekh) "2 3lIOO/ Pu-235 D7ay erd Va5u*t'kY

I'u-439/l40 pClA ((239 * Pus-238 Deoy Cati Vale * K 'O * "O (I " (00rml/) / ((238 5 (22flOO0dpm/pO))

Pu 238 dpm = (Tu&a4 Ar ounte /WI) - E 2k * 23l ESl - (Pu-23B Thnr Vahuc * TEWV * Pu 235 Tamr n'ey / DO0)

Pu-235 p/mi. (PuZ38 dpn * 9* 001) / (Pu 235 Tn iovery / [00) " (2220000dp,/pO *

Pehtie COunlig Err - Stpare ls ar (/(N 235 qn mm)) + (I / (Pu 238 w 239/40 , " minl * 1.95 100

Pu 239/240 pCI/mL 2.24E-02 DETECTION

Relative Counting Error 1.6% LEVELS
in pXi/rmL

Pu 239/240

Pu 238 pCI/mL 3.39E-03 2.56E-03

Relative Counting Error 2.7% Pu 238

LPu 236 Tracer Recovery -50.0% b 3.22E.03

Data Entry by: -Date: 31-Jan-94

Approved by Date: F ' 91Y

Form SRev. Page1 of

EV. 0
S e a N o S a m p l e P r i n D aC e T i m e I s s u e d P r i o, "

Ceterminacon Memhod Siandard Result Uns Charge Code Reruns

Sa ol S zeCustomer ID

Remrs kCa au aons Results

Anays 3 Ana 1 st - Analyst- 5

Hrssrs I-rs His

Da~ r 'm e .1te Lio U

v m-oU-VFM-)--u2,

-I. 54-6800-06? rR -10-83)

Page 1 of 1Form 5 Rev, 1I



WHC-SD-WM-DP-062, REV. 0

PLUTONIUM 239\240 ANALYSIS - UNDIGESTED SAMPLE

,7/V?& -577/
A

~7

- ;1-



PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SPACE

rr 7/-.b
Serial No

Qetermi

Sample Pon

n Method Standa.

I ate Tme issued Priority

Result Un'ts Carge Code

hi-marks Calcoa!,Ons Persults 
1 e4~ lczyr~

77643

Reruns

Customer IC

to - AQDLZ4)&
y n V

IL)) - ve/
WHC-SD-WM-DP-062, REV. 0

p a .. A,"'y, 3 Ana yt 4 AnalySt -5

Hr Hr Hrs

'to I -T4m68C0r06.L0 

*U

Pu 238 & 239/240: LA-503-156 (D-0) LIQUID CHK EXT NO.

SesIfoW a Counted 1894 lu 236 AEA Fmt (C236) 0.211

1426-5981 Bxmple Volume in ml (SS) 0.050 lu 238 AEA F . (C238) 0.058

Batc IO ample D.F. F) 11 u 239 AEA PIme (C219) 0.713

2583 meer Volume in mL (SPKV) 0.050 otalAT Counts 11361

RMiV Nno: igest D.F. (DD) 1 T Count Time (min) (T) 60

1 mcer Book Na 7B43 acktmund in cpr (kz) 4

Analyst mxe Prpantion Date 10/12/93 u 236 epm 15.04

VNSANT Pu-236 Prepamtion Value (dpm/mL) 3226 u 238 cpm 4.14

t atD u-236 Demy Corid value (dpm/mL) 3002.15 u 239 cpm 50.76

01/27/94 u-238 Trcer Value (dpm/mL) 133 XEA Count Time (min) 1440

LIQUID <<<<<<<<< Enter a Sample Type <<<<<<<<< Pu 239/240 Ci/L 5.0267E + 01

i, flet = Dte Pae - Thr Prrtl m Dote

Pu-235 Day Cad Value 7 Pu-Z3B Preia a Y Val' X-ln W &- y o,) / 1040.95 p

Pu 236 Tazn lRtewT (Thi AT Pais / Ir- * '2 " 231s - Ioo / u-35 0 ya C d vaue '*

Pu-239A40 p/l = (M39 * Pu-236 l , Cad Valu * ' ' I " F * (1000ml/) / (236 * * (222OO dpm/pI~)

Ni 238 dpin (Trtal AT Cenel / M) - i* 2 * (2301 - (N-238 Thr Value * S'V * N 236 Tr Fimy / 100)

N-138 pQ/mt - (P238 dpm * [f * MC) / (Pu 238 T FRery / 10t) * (2=t0000,1dc/Q) *M

hkusCeu~nErr Sp at 1 APu 236 Mot " min. + (I / (P 238 w 239M40 cpn') 1,96 "100

Pu 239/240 pCI/mL = 5.03E-02 DETECTION

IRelative Counting Error = 1.5% LEVELS

|in pCi/mL

NOTE: Pu 238 Result is a LESS THAN Value. Pu 239/240
Pu 238 pCI/mL = < 4.72E-03 4.06E-03

Relative Counting Error = 2.9% Pu 238

Pu 236 Tracer Recovery = 52.1% 4.72E-03

Data Entry by: Date: 31-Jan-94
S__Approved by: Date:

IL

C,

)l

N

no

F.rm S R., I Pago 1 of 1



WHC-SD-WM-DP-062, REV. 0
PLUTONIUM 239\240 ANALYSIS - UNDIGESTED SAMPLE

Q47 4-SF

-Y

LWC



PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SPACE

Pu 238 & 239/240: LA-503-1 56 (D-0) LIQUIDEXT NO

.$J4 *.: te5 Count0 1114 u 236 AEA Era (26c01

1426-5981 mple Volume in ml, () 0.050 u238 AEAFa. (C238) 0.081

.aoti. ; ample D.R (DF) 11 u 239 AEA Fra. ((239) 0.582

2583 'mcer Volume in mL (SPKV) 0.050 'otal AT Counts 7633

*Rtti4*N6 igest D. (DDF) 1 T Count Time (min) (TC) 60

2 Iracer Book Na 77843 aekrmund inepm (Ukg) 9

.rAnswtI: cer Prepartion Date 10/12/93 u 236 cpm 7.06

VAN SANT lu- 236 Prepatraion Value (dpm/mn) 3226 u 238 epm 3.57

Dat. : u-236 Deoy Cored value (dpm/mL) 3002.15 239 Epm 25.61

01/27/94 u-238 Tacer Value (dpm/mQ 133 Count Time (mi) 1440

Sam Type
LIQUID 1[ <<<< Entr a Sample Type <<<<<<__ Pu 239/240 pCi/L 5.411lE +-01

in Putt ramad - Thmr Nrprtita -i

P-239 Adsy Ca'd Vale P,236 Pn-pnLn Cake " I La tUe pwi-er )n2 4 11 ,y Tine) / 1040.5

Cs 238 Tier x ry (Tot=I AT Canti / Wt - sill '2 ' (3S * 100 / i 38 Desy Ca'd Vaie *

Pu-239/A40 pLaA = (M39 Pu-236 peay C 'd Vale * SI* E * - 00? (1004m ) / (M38 * I (2220000dp/p))

P 238 dea = ITrla AT Cunto / M) - kg 2 1 M381 - (Pu-238 caue ' - * ha 238 Taner Pwsy / t00)

Pu-238 p0/mL = (1'238 dpt * Ci * JIMl / IPu 236 Tanr RanerT / 100) * (222 0dae/pO) *0

laiUe Cauning Err = S n Ra t a' (I AP 236 ren * mm)) +( / (P 238 ar 239/240 cpn * mir)l " .98 * 100

Pu 239/240 pCI/mL = 5.41E-02 DETECTION

Relative Counting Error = 2.2% LEVELS
in pO/mL

NOTE: Pu 238 Result is a LESS THAN Value. Pu 239/240

Pu 238 p1CI/mL = < 1.17E-02 ___1.11E-02

Relative Counting Error - 3.4% Pu 238

Pu 236 Tracer Recovery _ 252% 1.17E-02

Date: 31-Jan-94

I~ e b :~ ~Date: ;'

410O

0 imse Issued. Priority
Ser al N, Samnle POT - e ssDdtrort

peerir Cab Method Standard Resolt Ln s Carge Code Reruns

customer 0
S a p

Rem k Ca a ons Results

77866846

WHC-SD-WM-DP-062 REV. 0
Ana~lst 2 Aonlst 3 Anays 4 Analyst -5

r T me r ee

T~~~s4e8oe 7.teed Lr

/

page 1 of 1Form 5 Rev. I
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PLUTONIUM 239\240 ANALYSIS - UNDIGESTED SAMPLE

SP / I-

76:3, -2
Z* 51 Ja-97F1

0

WHO-SD-WM-OP-062, REV. 0
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G E N E R A L

Westinghouse Hanford Co.

A L P H A E N E R G Y
Rev. 2.01

DATA REDUCTION REPORT

A N A L Y S I S

WHC-SD-WM-DP-062, REV. 0
SAMPLE

J-1418-5581
File ID: 2a2566.CNF

Counted on: 1/28/94
Detector: AEA2
Geometry number: 1
Count time:

PEAK ANALYSIS

@ 0: 9

86402. Sec

Peak center
Initial Final

361.081 361.081
304.351 302.631
268.056 268.056
230.060 230.057
95.671 95.665
89.174 88.455

Initial
20.000
36.000
16.000
20.000

204.000
208.000

FWHM
Final

15.008
37.524
0.120

13.804
1.000
1.000

Tau
Initial
10.000
18.000
8.000

10.000
102.000
104.000

PEAK RESULTS
Peak Error Limit: 25%

ID Isotope
1 Cin243

Cm244
2 Am241

AEA Peak
Frac Exp.

0.325 5.786 5
5.796 5

0.033 5.480 5

Centroid
Obs. Diff. FWHM
.778 0.0080.07
.778 0.018
.504 -. 0240.18

Pu238 5.499 5.504 -.005
3 ???? 5.341.
4 Pu239 0.590 5.143 5.162 -. 0190.06

Pu240 5.144 5.162 -.018

???? 4 .531
4 .497

Count
Rate c/m

22.29

%err
@95
1.1

d/m
236
172
18
24

2.27 4.8

0.02 153.
40.44 0.8

0.37 8.5
0.23 17.2

.1

.4

.7

.4

Act iv it V
u Ci I / (3 j

0. 106E-u0
0 . 77 7 E - 0 4
0.84 1E-05
0.110E-04

312.7 0.141E-03
312.7 0.141E-03

0.948 <--valid peaks only--> 64.99

DETECTOR CALIBRATION
Energy(MEV) = 4.081

Energy range (MeV):
Efficiency =

+ (0.0047)*Channel
4.081 TO 6.488
0.1293 CPM/DPM

TOTAL COUNT DATA:

Item
Raw spectrum
Smoothed
Composite fit
Residuals

Total
98707.0
98707.0
94491.7

4215.3

% Recovery
100.000
100.000
95.729
4.271

~V 2

Peak
ID
1
2
3?
4
5?
6?

Peak
Initial
1382.6

80.9
18.7

2623.6
15.0
9.3

height
Final

1382.6
80.9
18.7

2623.6
15.0

9.3

Final
4.636
5.951
5.294
4.480
0.100
0.100

Totals:



Analyzed by:
DM

WHC-SD-WM-DP-062, REV. 0

41. :i~



Spectrum 2a2566.CNF
Legend: Raw = .... Modeled Peaks = 1,2,.., etc Display Max.: 19751.1

0

WHC-SD-WM-DP-062, REV. 0
6
61
6

.. ... .. .. .... ... . 4

...................................... 4 ..
......................................................................... 4

................................................ 4
..... .. .

... 1

............
............................1..

.................................1.

........ 1



Dump for AEA Spectrum:
0.
0.
5.

10.
6.
2.
4.
5.
9.

14.
21.
19.
22.
19.
32.
51.
77.
96.

109.
168.
255.
531.

1615.
2701.

520.
28.
29.
31.
10.
59.
90.
73.
69.

14 2.
275.
889

431.

0.
1.
0.
1.
1.
0.
2.
1.
1.
0.
0.
0.

0.
0.
2.
2.
9.
3.
6.
7.

11.
9.

12.
15.
22.
26.
53.
44.
69.
82.

131.
156.
255.
624.

1788.
2666.

377.
39.
32.
20.
30.
47.
87.
84.

101.
147.
310.
915.

1410.
301.

2.
0.
0.
0.
0.
0.
1.
0.
0.
2.
0.
0.
0.

0.
0.
4.
3.
9.

12.
9.
8.
9.

13.
16.
17.
31.
27.
35.
40.
83.
84.

139.
181.
315.
689.

1992.
2356.

271.
25.
25.
25.
44.
65.
96.
75.
86.

137.
340.
988.

1387.
206.

2.
0.
0.
1.
0.
0.
0.
0.
0.
3.
3.
0.

0.
0.
4.
2.
2.
7.

10.
5.
7.

10.
14.
16.
20.
26.
38.
60.
75.

107.
149.
203.
293.
717.

2115.
2218.

160.
26.
28.
23.
41.
78.
92.
77.
91.

147.
385.

1131.
1253.

152.
1.
1.
0.
2.
3.
0.
2.
1.
1.
3.
1.
0.

0.
0.
2.
4.
5.
6.
9.

14.
15.
17.
14.
27.
21.
38.
34.
53.
79.
81.

141.
209.
308.
898.
342.
975.
118.

24.
20.
40.
42.
69.
94.
76.

102.
163.
435.
176.
2 14.

76.
0.
0.
0.
2.
1.
1.
2.
0.
1.
1.
2.
0.

0.
0.
4.
1.
6.
8.
8.
2.
9.

15.
17.
24.
31.
24.
36.
58.
55.
99.

123.
203.
328.
957.

2456.
1690.

75.
27.
29.
39.
49.
81.
84.
67.
96.

162.
454.

1199.
1102.

57.
0.
0.
0.
1.
0.
0.
0.
1.
0.
5.
2.
0.

WHC-SD-WM-DP-062, REV. 0

34 r

0.
0.
2.
8.
4.
6.
3.

12.
13.
14.
14.
20.
28.
25.
49.
67.
78.
97.

150.
180.
361.

1052.
2552.
1414.

56.
33.
27.
33.
54.
72.
95.
65.

115.
192.
565.

1304.
950.

34
1.
0.
0.
0.
1.
1.
0.
0.
2.
4.
2.
1.

0.
7.
8.
6.
7.
9.
8.
9.

13.
12.
19.
22.
30.
27.
43.
55.
86.
96.

161.
234.
430.

1237.
2717.
1155.

31.
32.
30.
41.
53.
82.
98.
92.

103.
205.
619.

1391.
767.

30.
0.
1.
1.
2.
2.
0.
0.
1.
2.
4.
1.
0.

0.
3.
0.
7.

13.
2.
8.

12.
18.
11.
22.
20.
18.
32.
49.
60.
86.

117.
141.
238.
432.

1376.
2782.

966.
20.
30.
28.
31.
58.

116.
6 1.
87.

123.
232.
1 3 2

69 .
16.

0.
0.
0.
0.
0.
0.
(.
(.
0.
3.
0.
0.

0.
4.
1.
8.
5.
3.

10.
12.
13.
10.

1<.

31.
42.
44.
73.
86.

124.
159.
241
493.

S2.
23 .

27.

74.
80
O .
84.

7.

2a2566.CNFRaw Data



Westinghouse Hanford Co.

G E N E R A L A L P H A E N E R G Y
Rev. 2.01

DATA REDUCTION REPORT

SAMPLE
J-1421-5681

File ID: 3a3625.CNF

Counted on:
Detector: A
Geometry number: 1
Count time:

A N A L Y S I S

WHC-SD-WM-DP-062, REV. 0

1/28/94 @ 0:10
EA3

86404. Sec

PEAK ANALYSIS

Peak center
Initial Final

354.120 354.120
298.197 294.787
262.324 261.292
222.135 222.135

In
20
20
20
22

FWHM
itial F
.000 13
.000 11
.000 2
.000 5

PEAK RESULTS
Peak Error Limit: 25%

so toe
0a224

) 136
Th228
Am241
Am24 3

AEA Peak Centroid
Frac Exp. Obs. Diff. FWHM

0.956 5.680 5.722 -. 0420.06
5.756 5.722 0.034

0.034 5.430 5.449 -. 0190.05
5.480 5.449 0.031

0.012 5.276 5.295 -. 0190.01
???? 5.115

Count
Rate c/m

24.49

%err
@95
1.0

0.87 7.0

0.32 11.1
0.20 15.9

1.002 <--valid peaks only--> 25.68

DETECTOR CALIBRATION
Energy(MEV) = 4.093 + (0.0046)*ChanneL

Energy range (MeV): 4.093 TO 6.448
Efficiency = 0.1495 CPM/DPM

TOTAL COUNT DATA:

Item
Raw spectrum
Smoothed
Composite fit
Residuals

Total
36895.0'
36895.0
37262.8

-367.8

% Recovery
100.000
100.000
100.997
-0.997

Analyzed by:
DM

1?

r
1

Peak
nitial
565.3

47.2
11.1
15.1

height
Final

1565.3
47.2
11.1
15.1

inal
.892
.929
.214
.411

In
10
10
10
11

Tau
i ti
.00o

. (900
.9(1( 2

V L

9

d/m
174
167

8
(.
2

2
0
1

.

.

. 7 -



Spectrum 3a3625.CNF
d: Raw = .... Modeled Peaks = 1,2,.., etc Display Max.:

WHC-SD-WM-DP-062, REV. 0

...... 1

........................1..
.................................................. 1...

..............................................................1.

.. .... .... ...... ....1

11333.1



for AEA Spectrum:

2
7

15
7

0.
0.
0.
0.
0.
0.
0.
1.
0.
0.
0.
0.
1.
0.
0.
0.
1.
1.
0.
7.
4.

16.
18.

4.
9.

12.
20.
19.
30.
65.
46.
39.
95.

272.
866.

1640.
568.

0.
0.
0.
0.
0.
0.
0.
1.
0.
0.
1.
0.
0.

0.
0.
0.
0.
0.
1.
0.
0.
0.
0.
0.
0.
0.
1.
0.
1.
0.
0.
0.
1.
6.

19.
23.

5.
12.
14.
18.
29.
26.
61.
38.
44.
96.

320.
912.

1698.
413.

0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
1.
0.

ra Dt-a Dilrp

0. 0.

0.
0.
0.
0.
1.
0.
0.
0.
0.
0.
0.
2.
0.
0.
2.
0.
1.
2.
2.
4.
7.

17.
18.

2.
7.

14.
13.
22.
35.
66.
36.
45.

118.
344.

1072.
1631.
330.

0.
0.
0.
0.
0.
0.
0.
0.
0.
1.
0.
0.

0. 0
0. 0
0. 1
0. 0
0. 0
0. 0
0. 0
0. 0
0. 0
0. 0
1. 0
1. 0
0. 0
0. 0
0. 0

0.0. 0
0. 1.
3. 1.
3. 4

10. 11
9. 14

11. 13
4. 10

11. 13
19. 21
12. 9
19. 23
39. 30
60. 58
26. 37
41. 58

123. 148
393. 479

1057. 1234
1507. 1406

194. 88
0. 0
0. 0
0. 0
0. 0
0. 0
0. 0
0. 0
0. 0
1. 0
0. 0
0. 0
0. 0
0. 0

0
0
0
0
0
2
0
0
1
1
0
0
0
1
1
0
3
0
1
4
6

25
14

7
16

9
24
39
57
37
66

157
525

1312
1365

42
0
0
0
0
0
0
0
0
0
0
0
0
0

3.

61.

34,
55.

1 8 .

1

0.

I.

0.

WHC-SD-WM-DP-062, REV. 0

3a3625.CNF

I

1
1



C E N E R A L

Westinghouse Hanford Co.

A L P H A E N E R G Y
Rev. 2.01

DATA REDUCTION REPORT

A N A L Y S I S

WHC-SO-WM-IP-062, REV. 0
SAMPLE

J-1426-5781
File ID: 4a4132.CNF

Counted on: 1/28/94
Detector: AEA4
Geometry number: 1
Count time:

@ 0:10

86403. Sec

PEAK ANALYSIS

Peak height
Initial Final
986.4 986.4
283.3 283.3

1554.9 1554.9

Peak center
Initial Final

362.844 362.844
304.813 304.673
231.876 231.872

In
14
16
14

FWHM
itial Final
.000 5.753
.000 9.691
.000 6.869

Tau
Initia i
7.000
8.000
7 .000

PEAK RESULTS
Peak Error Limit: 25%

AEA Pe
Frac Exp.

0.324 5.796
5.786

0.106 5.480
5.499

ak Centroid
Obs.

5.781
5.781
5.507
5.507

Count
Diff. FWHM Rate c/m
0.0150.03 14.20
0 .005
-. 0270.05 4.66
-. 008

0.468 5.143 5.165 -. 0220.03
5.144 5.165 -. 021

2.898 <--valid peaks only-->

%err
@95
1.4

2.6

20.53 1.1

39.38

DETECTOR CALIBRATION
Energy(MEV) = 4.075 + (0.0047)*Channel

Energy range (MeV): 4.075 TO 6.482
Efficiency = 0.0772 CPM/DPM

TOTAL COUNT DATA:

Item
Raw spectrum
Smoothed
Composite fit
Residuals

Total
63173.0
63173.0
56712.1

6460.9

Analyzed by:

% Recovery
100.000
100.000'
89.77-3
10.227

DM

2.9

2.,..

L

<1

3 8
3J
10

d/m
183
252

64
83

265
265

.9 -

0

0
0



Spectrum 4a4132.CNF
.... Modeled Peaks = 1,2,.., etc Display Max . :

WHC-SD-WM-DP-062, REV. 0

.3
. ............... 3

............................................................3.
.......... ..................................... 3

L

.. 1
. . . . .........1

..........................
...................................... 1

I n : Raw = 1 C 22.



for AEA Spectrum:
0.
0.
2.
1.
0.
2.
0.
3.
2.
8.
4.
3.

12.
18.
22.
34
55.
67.

119.
161.
218.
313.
715.

1698.
46.
21.
42.
47.
64

139.
278.
108
123.
163.
229.
560.

1059.
22.

0.
0.
0.
0.
0.
L.
0 .
0.
0.
0.
1.
0.
0.

0.
0.
4.
0.
1.
1.
3.
3.
2.
5,
8.
9.

15.
20.
27.
36
51.
66.

124.
176.
235.
352.
811.

1640.
34,
34
36.
59.
70.

173.
280.

88.
115,
169.
234
624.

1084.
13.

0.
0.
0.
1.
0.
0.
0.
0.
0.
0.
3.
0.

0.
0.
2.
0.
2.
0.
3.
2.
6.
6.
9.
7.

11.
10.
30.
46.
56.
99.

119.
204.
235.
382.
942.

1517.
21.
33.
41.
64.
82.

160.
343.

94.
128.
151.
268.
611.

1071.
3.
1.
0.
0.
0.
2.
0.
1.
0.
0.
0.
2.

0.
0.

1.
1.
4.
0.
1.

4.
0.
4.
9.
2.

15.
21.
26.
45.
61.
90.

129.
195.
256,
393.
97 1.

1333.
17.
31.
41.
40.
94.

163.
327

82.

11 7.
160.
2 8 5.
682.
952.

4.
0.
0.
0.
0.
0.
0.
0.
0.
0.
1.
0.

0. 0.

0.
0.

1.
1.
1.
0.
4.
1.
3.
5.
8.
9.

17.
21.
32.
46.
84.

92.
116.
192.
272.
421.

998.
994.

28.
30.
41.

71.
93.

190.
311.
77.

128.
216.
310.
705.
736.

0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
2.

0.
1.
4.
3.
3.
5.
4.
7.
4.
3.
8.

14.
11.
20.
22.
40.
55.
94.

142.
212.
274.
431.

1243.
755.

16.
34.
47.
71.
92.

223.
276.

83.
132.
211.
302.
737.
560.

1.
0.
0.
0.
0.
0.
0.
0.
0.
0.
2.
2 .

0
0
3
0
3
7
2
1
3
6
6
6

16
21
35
39
63
95

148
210
258
505

1375
515

23
38
49
65

104
253
265
104
11
169
357
720
389

0
0
0
0
0
0
2
0
0
0
1
0
0

0
3
4
2
4
2
2
3
4
6

9
1521
1534
36
83

104
168
242
287
599

1438
325

28
43
48
66

101

241.
2[3.100
16. 
195
375
825
242

0

0

1.
0.

1.

(.

WHC-SD-WM-DP-062, REV. 0

9 2
3
6

10
I'

0. 0.

Nx, Data 4la4132.CNFDuimp



Westinghouse Hanford Co.

G E N E R A L A L P H A E N E R G Y
Rev. 2.01

DATA REDUCTION REPORT

SAMPLE
J-1426-5781 DUP

File ID: 5a5053.CNF

Counted on: 1/28/94
Detector: AEA5
Geometry number: 1
Count time:

A N A L Y S I S

WHC-SD-WM-DP-062, REV. 0

@ 0:11

86403. Sec

PEAK ANALYSIS

Peak height
Initial Final

797.8
169.8

1214.5

797.8
169.8

1214.5

Peak center
Initial Final

357. 153
301.997
226 . 940

358.352
299.150
226.599

FWHM
Initial Final
22.000
18.000
22.000

19.574
13.298
19.074

PEAK RESULTS
Peak Error Limit: 25%

AEA Pe
Frac Exp.

0.383 5.786
5.756

0.067 5.480
5.499

0.548 5.143
5.144

ak Centroid
Obs.

5 .756
5.756
5.478
5.478
5.137
5.137

Diff. FWHM
0 .0300 .09
0 . 000
0 .19020 .06
0.021
0 .0060.09
0.007

Count %err
Rate c/m @95 d/m1

22.92 1.1 230
171

4.02 3.8 31
'40

32.84 0.9 210
K)0

4
6
-5

0
9
(4

0.998 <--valid peaks only-->

DETECTOR CALIBRATION
Energy(MEV) = 4.072 + (0.0047

Energy range (MeV): 4.072 TO
Efficiency = 0.1363 C

)*Channel
6.478

PM/DPM

TOTAL COUNT DATA:

Item
Raw spectrum
Smoothed
Composite fit
Residuals

Total
86264.0
86264 .0
86083.8

180.2

I Recovery
100 .000
100.000
99.791
0.209

Analyzed by:
DM

Tau
I n it ia 1
11.000
9.000

1 1.000

Final

2

u236

'1"39
1 0

Ar ti VLW

. -

59.78

.393

.9-e
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RP'.. rita Dump for AEA Spectrum:

'2

0.
0.
6.
3.
8.
6.
5.
4.

13.
19.
16.
10.
23.
42.
44.
71.

105.
157.
258.
371.
545.
814.

1206.
971.
174.

51.
77.
93.

151.
238.
249.
173.
237.
344.
589.
799.
691.

85.
0.
0.
0.
0.
0.
0.
0.
0.
0.
2.
1.
0.
0.

0.
0.
3.
4.
4.
8.

10.
8.

14.
17.
18.
22.
34.
39.
47.
67.

116.
171.
257.
369.
571.
848.

1233.
874.

99.
59.
88.

116.
162.
263.
269.
177.
256.
352.
552.
847.
656.

67.
1.
0.
1.
0.
1.
2.
0.
0.
0.
1.
1.
0.

0.
0.
5.
6.
6.
9.

10.
12.
13.
12.
19.
25.
28.
43.
56.
84 .

123.
148.
267.
376.
624.
920.

1209.
853.

99.
59..
83.

106.
186.
261.
265.,
166.
237.,
384.
599.
784.
555.

48.
0.
0.
1.
0.
1.
0.
0.
0.
0.
4.
2.
0.

0.
0.
3.

12.
8.
6.

11.
12.

8.
12.
17.
26.
30.
47.
70.
89.

124.
162.
259.
424.
632.
868.

1209.
694.

82.
53.
86.

109.
179.
276.
261.
207.
279.
372.
622.
842.
525.

27.
0.
0.
0.
0.
0.
0.
1.
0.
1.
0.
4.

WHC-SD-WM-DP-062, REV. 0

0.
0.
6.
4.
4.
3.
7.
9.

17.
12.
16.
19.
24.
51.
61.
77.

123.
178.
269.
428.
667.
916.

1287.
590.

57.
65.
97.

108.
198.
236.
251.
222.
271.
441.
655.
787.
434.

15.
0.
1.
1.
1.
4.
0.
0.
0.
0.
1.
2.

'9.
0. 0.

0
2
5
6
5
7

14
14
12
13
21
30
24
37
74
79

115
214
237
421
643

1064
1238

492
46
69

109
143
169
264
259.
194.
268.
454
698.
786,
354.

14.
0.
0.
0.
0.
1.
1.
1.
1.
1.
3.
0.
0.

0
5
3
7
8

11
11
11
23
20
22
25
21
41
57
97

113
177
267
467
676
997

1320
387

59
62
96.

136.
183.
288.
227.
188.
295.
468.
661.
787.
308.

14.
1.
0.
0.
0.
0.
0.
1.
0.
2.
1.
0.
0.

0
5
7
5
4
7

15
11
14
21
22
21
38
41
69
85

129
207
316
427
709

1084
1177

320
47
65
78

11 (
2 1 41
250
2 0 '6
2 06
21.
483,
739.
80 1
2 38

0.
1.

0.

0.1.

1.I

0
8

10
6

21!
30

39
89

17

24
15
36
49
38
7

20.
22 .

321.
496,

1164

i1 I

27

7 0

5a5053.CNF



Westinghouse Hanford Co.

GE N E R A L A L P H A E N E R G Y
Rev. 2.01

DATA REDUCTION REPORT

SAMPLE
J-1426-5781 TRIP

File ID: 6a6964.CNF

Counted on:
Detector:
Geometry number: 1
Count time:

A N A L Y S I S

WHC-SD-WM-DP-062, REV. 0

1/28/94 @ 0:12
AEA6

86403. Sec

PEAK ANALYSIS

Peak center
Initial Final

496.354 496.354
358.306 358.306
298.088 297.752
224.996 224.979
103.383 103.335

Initia
8.000

28.000
24.000
28.000

168 .000

FWHM
1 Final

0.961
30. 178
22.608
24.275

1.000

PEAK RESULTS
Peak Error Limit: 25%

LI i oop

'm2411
26

)21 0

AEA
Frac
????

Exp.

0.349 5.786
5.756

0.095 5.480
5.499

0.526 5.143
5.144

Peak Centroid Count
Obs. Diff. FWHM Rate c/m
6.415 0.04
5.766 0.0200.14 17.29
5.766 -. 010
5.481 -. 0010.11 4.71
5.481 0.018
5.139 0.0040.11 26.10
5.139 0.005
4.567 0.33

%err
@95
24.6

d/m

1.2 185
13 8

2.8 3,)

1.0 204

9.1

0.970 <--valid peaks only--> 48.09

DETECTOR CALIBRATION
Energy(MEV) = 4.082 + (0.0047

Energy range (MeV): 4.082 TO
Efficiency =

)*Channel
6.488

0.1278 CPM/DPM

TOTAL COUNT DATA:

Item
Raw spectrum
Smoothed
Composite fit
Residuals

Total
71387.0
71393.5
69798.4

1588.6

% Recovery
100.000
100.009
97.775

2.225

Ik
Peak

Initial
13.4

754.5
210.1

1286.2
13.1

height
Final

13.4
754 .5
210.1

1286.2
13.1

Fi
3.

n0 LIn
4
14
12
14
84

Tau
itial
.000

000
.0(3'

.0U0 0

I 1 f :

Ac tii t
11C

92'.



Analyzed by:
DM-

WHC-SD-WM-DP-062, REV. 0



Spectrum 6a6964.CNF
I end: Raw = .... Modeled Peaks = 1,2,.., etc Display Max.:

WHC-SD-WM-DP-062, REV. 0

............ 4
... ........................... 4 ..
...... ..................................................

............................................................

. ......................... .

- - - - --. .. .2 .
...................... 2...
................................... 2.
.............................. 2
.... .... 2

9371.-



Raw. )ta Dump for AEA Spectrum: 6a6964.CNF
0. 0. 0. 0. 0. 0. 0. 0. 00. 0. 0. 0. 0. 0. 0. 4. 4
6. 5. 5. 5. 6. 1. 6.

5. 4. 13. 2. 5. 6. 9. 10. 8.
7. 6. 6. 5. 11. 7. 3. 10. 3.

51 4. 4. 1. 3. 6. 8. 2. 8. 11.
61 4. 11. 5. 8. 4. 3. 4. 10. 8.
71 10. 5. 1. 5. 8. 7. 9. 6. 9. 12.81 6. 11. 8. 4. 6. 12. 12. 7. 12. 6.7. 3. 7. 9. 6. 14. 10. 9. 13. 10.

. 8. 20. 15. 8. 8. 17. 5. 15. 8.o. 8. 12. 9. 12. 10. 12. 12. 16. 10
11. 11. 21. 15. 18. 22. 22. 16. 241 5 1 1. 16. 22. 17. 19. 24. 24. 26.

Ii 19. 29. 22. 26. 39. 27. 28. 29. 2
51 27. 31. 31. 42. 23. 50. 33. 36. 37.01 44. 35. 48. 45. 46. 48. 55. 47. 58.71 63. 58. 48. 59. 71. 65. 85. 91. 87. 88.98. 101. 104. 105. 114. 124. 114. 127. 155. 110.150. 155. 170. 184. 214. 174. 213. 252. 240. 278.)I U02. 337. 369. 356. 398. 419. 482. 520. 567. 648.11 <68. 768. 773. 854. 894. 937. 998. 1103. 1170. 1277-1211. 1298. 1396. 1313. 1308. 1288. 1230. 1193. 1. 925. 836. 757., 672. 561. 511. 423. 308.

171. 128. 125. 85. 80. 65. 49. 50-7. 43. 28. 36. 36. 38. 46. 38.
54. 57. 43. 58. 59. 55. 56. 67. Li

' 49. 63. 73. 61. 62. 83. 73. 72.
05. 100. 154. 133. 136. 154. 170. 190. 185
9. 191. 243. 205. 204. 231. 250. 247. 250 L18. 210. 210. 191. 158. 171. 166. 145. 143 . I15. 105. 102. 99. 100. 101. 90. 80. 93 8
n. 90. 96. 111. 115. 123. 110. 153. 146 1 5- '. 206. 191. 190. 221. 227. 288. 299. 310 311- 01. 421. 447. 454. 481. 527. 547. 643 66 09. 721. 774. 771. 773. 714. 782. 770.S 717. 683. 652. 579. 559. 512. 451. 10

247. 219. 185. 146. 113. 78. 78.
- 22. 12. 13. 7. [1. 1 2

0. 0. 0. 1. I. 1. I.
'. 0. 0. 0. 0. 0. 0. 0.
0. 0. 0. 0. 1. 1. 0. 0.1. 0. 1. 0. 1. 0. 0. 2.
0- 0. 2. 2. 1. 0. 1 0. 2.
0. i. 0. 1. 1. 0. 2. 0.

.U.0. 0. 0. 0. 0. 0.
1. 1. 0. 2. 2. 4. 5.

5. 5. 8. 6. 1.
- 3. 0. 1. 0. 0. 1. 0

0. 0. 3. 11. 21. 27. 0.0.

WHO-SD-WM-DP-062, REV. 0



Westinghouse Hanford Co.

E N E R A L A L P H A E N E R G Y
Rev. 2.01

DATA REDUCTION REPORT

SAMPLE
J-1426-5981 SPIK

File ID: 7a7489.CNF

Counted on: 1/28/94
Detector: AEA7
Geometry number: 1
Count time:

A N A L Y S I S

WHC-SD-WM-DP-062, REV. 0

@ 0:12

86401. Sec

PEAK ANALYSIS

Peak center
Initial Final

358.655 358.655
301.640 301.158
228.559 228.552
107.421 107.007

FWHM
Initial Final
20.000 15.219
20.000 12.594
18.000 11.297
82.000 1.000

PEAK RESULTS
Peak Error Limit: 25%

AEA Peak
Frac Exp.
0.211 5.680 5

5.756 5
0.058 5.480 5

5.499 5
0.713 5.143 5

5.144 5
1 ? ?

Centroid
Obs.
.732
.732
.468
.468

134
.134

Diff. FWH
-. 3520.07
0. 324
0.0120.06
0.031
0.0090.05
0.010

M Ra

4.575

Count terr
te c/m @95
15.04 1.3

4.14 2.9

50.76 0.7

0.35 9.3

0.982 <--valid peaks (Dnly--> 69.94

DETECTOR CALIBRATION
Energy(MEV) = 4.082 + (0.0046)*Channel

Energy range (MeV): 4.082 TO 6.438
Efficiency = 0.1176 CPM/DPM

TOTAL COUNT DATA:

I tem
Raw spectrum
moothed

composite fit
Residuals

Total
102567.0
102566.7
101216.7

1350.3

Analyzed

t Recovery
100.000
!00.00(1
19 0.60 )
9 8.3 6

by:
DM

0_?!

*1 Peak
Initial
794.1
214 .9

2752.8
13.9

height
Final
794 .1
214 .9

2752.8
13.9

[ n
10
10
9

41

2 I

.000

.000

.0 0 ()
000

d/m

130
37
48

431
43 1

U
K]
'9

.
18

33
356
is

6



Spectrum 7a7489.CNF
.Q: Raw = .... Modeled Peaks = 1,2,.., etc Display Max.:

WHC-SO-WM-DP-062, REV. 0

........... 3
....................... 3

--........... .- ...-........ ................ 3....
. ........................................ ......... .... ... ..

-............................3

...... 1
.~..1.

42QO

2121i7.6



n Dzmp for AEA Spectrum: 7a7489.CNF
0. 0. 0. 0. 0. 0. 0. 0. u
0. 0. 0. 0. 0. 2. 6. 2. .
5. 3. 1. 2. 3. 6. 6. 9. 10.

1. 5. 4. 5. 2. 7. 1. 3. 1. 5.
7. 3. 2. 6. 7. 10. 4. 4. 5. 7.

1 2. 3. 4. 7. 2. 7. 4. 8. 4. .
7. 6. 10. 2. 3. 9. 6. 6. 6

2. 8. 8. 6. 4. 5. 11. 10. 10. .
71 5. 13. 5. 9. 4. 6. 6. 9. 10. 10

)5. 7. 7. 12. 12. 7. 12. 9. 12.
01 11. 4. 18. 9. 10. 22. 12. 9. 19.

38. 9. 12. 19. 21. 14. 20. 22. 21.
22. 23. 11. 26. 16. 24. 29. 27. 23. 3
1R. 30. 27. 22. 28. 23. 36. 26. 37. 34.
36. 37. 41. 43. 47. 53. 48. 35. 44. 34.
53. 60. 52. 61. 63. 52. 47. 58. 63. 58.

75. 82. 97. 76. 82. 70. 95. 95. 93.
102. 99. 128. 158. 148. 141. 155. 182. 127.
175. 196. 202. 219. 223. 264. 226. 241.

96. 342. 304. 357. 378. 384. 462. 414. 175.
%26. 638. 659. 692. 703. 775. 852. 958. 967.
7). [191. 1310. 1364. 1475. 1671. 1741. 1911. 1937 2
. 2335. 2468. 2588. 2623. 2808. 2810. 2865. 2862.

17. 2469. 2216. 1825. 1521. 1088. 858. 505. 316.
85. 49. 27. 23. 19. 22. 21. 23.
24. 21. 31. 34. 33. 34. 44. 37
31. 49. 58. 48. 46. 30. 35. 56.
58. 49. 48. 59. 65. 65. 70. 75 ..
72. 101. 89. 117. 119. 132. 126. 135.

178. 157. 194. 225. 199. 261. 265. 217. 3 .
236. 245. 235. 222. 211. 191. 180. 134.
85. 58. 78. 57. 51. 65. 76.
85. 91. 97. 111. 109. 104. 125.

146. 206. 174. 181. 262. 248. 243.
324. 335. 392. 422. 473. 503. 543.
721. 712. 741. 757. 821. 834. 812. Lu.
737. 733. 708. 556. 521. 347. 275. 165.
45. 26. 9. 3. 1. 0. 0. 1.
0. 0. 0. 0. 0. 0. 0. 0.
0. 0. 0. 0. 0. 0. 0. 0.
0. 0. 0. 0. 0. 0. 0. 0.
0. 0. 0. 0. 0. 0. 0.
0. 0. 0. 0. 0. 1. 0. o.
0. 0. 0. 0. 0. 0. 2.
1. 0. 0. 0. 0. 0. 1
0. 0. 0. 0. 0. 0. 1.
0. 0. 0. 0. 0. 0. 1.

2. 0. 2. 0. 1. 0. 0. 0. 1.
0. 0. 1. 1. 0. 2. 0. 2.
1 0. 0. 0. 0. 0. 0. 0. K.
0.

WHC-SD-WM-DP-062, REV. 0



Westinghouse Hanford Co.

G E N E R A L A L P H A E N E R G Y
Rev. 2.01

DATA REDUCTION REPORT

A N A L Y S I S

WHC-SD-WM-DP-062, REV. 0
SAMPLE

J-1426-5981 SPIK
File ID: 8a8702.CNF

Counted on: 1/28/94
Detector: AEA8
Geometry number: 1
Count time:

@ 0:13

86404. Sec

PEAK ANALYSIS

Peak center FWHM Tau
Initial Final Initial Final Initial

352.870 352.870 26.000 22.103 13.000
295.807 295.288 24.000 21.293 12.000
258.861 257.541 24.000 7.426 12.000
221.928 221.838 24.000 20.731 12.000
141.402 137.924 58.000 115.425 29.000

PEAK RESULTS
Peak Error Limit: 25%

11) s' t-ope
(7im243

2 36
jml21 I
2' 38

AEA Pe
Frac Exp.

0.160 5.786
5.756

0.081 5.480
5.499

????5

0.582 5
5

0.153 4
4

143
144
640
781

ak Centroid Count %err
Obs. Diff. FWHM Rate c/m @95
.743 0.0430.10 7.05 1.9

743
473
473
295
128
128
733
733

0.
0.
0.

0
0

0

013
0070.10
026

.0150.10

.016
.0930.54
.048

0.977 <--valid peaks only-->

3.57 3.3

0.22 35.3
25.61 1.0

6.73 3.2

d/m
84.5
62.9
33.2
43.4

221 .0
224.1

S1 0.7
60 . 7

42.96

DETECTOR CALIBRATION
Energy(MEV) = 4.085 + (0.0047)*Channel

Energy range (MeV): 4.085 TO 6.491
Efficiency = 0.1143 CPM/DPM

TOTAL COUNT DATA:

Item
Raw spectrum
Smoothed
Composite fit
Residuals

Total
63335.0
63335.0
62183.2

1151.8

% Recovery
100.000
100.000
98.181
1.819

L!2~

(4n 1

I 0
Peak

Initial
255.1

91.0
16.7

833.7
80.0

height
Final
255.1

91.0
16.7

833.7
80.0

F 1in'-.

.95
. 7

0. -

0.203 -

0. 1501-$
o .1951K-6

0.
H.
i .
II.



Analyzed by:

WHC-SD-WM-DP-062, REV. 0



Spectrum 8a8702.CNF
Raw = .... Modeled Peaks = 1,2,.., etc Display Max.:

WHC-SD-WM-DP-062, REV. 0

. .4.
4.

.. 4.
........... 4
.................... 4

4.

....
... . . 1



AEA Spectrum: 6a8702.CNF
C. 0. 0. 0. 0. 0. 0. 0. 0. o.

0. 0. 0. 0. 0. 31. 53. 75. 63.
70. 62. 72. 67. 56. 77. 58. 61. 62. 5 .

71. 77. 64. 61. 80. 72. 71. 66. 6
79. 65. 81. 66. 66. 63. 69. 76. 67. 56.
(3. 71. 80. 74. 68. 67. 70. 83. 86. 76.
26. 81. 74. 83. 74. 87. 67. 92. 98. 7.
01. 87. 78. 89. 93. 103. 96. 111. 86. 88.
81. 87. 84. 84. 90. 93. 95. 99. 97. 90.
1 . 107. 95. 81. 119. 113. 110. 98. 86. 123.

116. 107. 105. 99. 104. 104. 126. 95. 112. 102.
124. 111. 125. 122. 130. 114. 121. 123. 147. 125.
127. 126. 131. 132. 130. 117. 128. 135. 138. 131.
21. 125. 134. 161. 129. 131. 132. 168. 140. 151.
1 2. 143. 151. 151. 130. 131. 129. 166. 159. 151.

161. 174. 163. 178. 165. 163. 167. 175.
1 . 199. 203. 185. 212. 203. 177. 170. 216. 2('.

2 ). 199. 227. 225. 252. 217. 212. 249. 251. "'1 .
2h1. 264. 292. 284. 306. 295. 302. 310. 348. 347.

X. 350. 387. 371. 401. 379. 427. 393. 468. 170.
16l. 494. 462. 506. 508. 564. 551. 578. 629. 610.

651. 698. 706. 794. 775. 789. 877. 819. 90(0.
16. 894. 845. 840. 849. 813. 802. 683. 632. 576.

102. 436. 320. 239. 180. 128. 112. 96. 74.
K3. 50. 49. 55. 49. 59. 54. 52. 43 6'.

60. 58. 57. 58. 54. 52. 69. 6%.
1. 55. 67. 55. 64. 76. 66. 74. .

65. 77. 74. 72. 71. 90. 77. 82. I U
88. 112. 101. 97. 87. 106. 102. .

119. 119. 125. 120. 140. 128. 98. !3 .
112. 92. 119. 89. 102. 76. 66. 80.
83. 69. 70. 76. 71. 59. 80. 77.
96. 98. 75. 89. 110. 110. 103. *113 1,7.

I. 136. 135. 118. 140. 158. 146. 189. 147 1
3. 188. 217. 199. 235. 200. 247. 251. 252. i 9.

254. 275. 262. 226. 249. 240. 220. 197. 16%.
153. 143. 130. 84. 63. 55. 27. 13.

0. 2. 0. 0. 0. 0. 0.
0. 0. 0. 0. 0. 0. 0.
0. 0. 0. 0. 0. 0. 0.
0. 0. 0. 0. 0. 0. 0.
0. 0. 0. 0. 0. 0. 1.
0. 0. 0. 0. 0. 0. 0. 0.
0. 0. 0. 1. 0. 0. 0. 0.
0. 0. 0. 0. 0. 0. 0. 0. .
0. 0. 0. 0. 0. 0. 0. 0 1

. 0. 0. 0. 0. 0. 0. 0.
1. 0. 0. 0. 0. 0. 0. 1
1. 0. 2. 0. 1. 0. 1. 1.
0. 0. 0. 0. 0. 0. 0. 0.

. 0.

WHC-SD-WM-DP-062, REV. 0

Paw Data DuImp for



WESTINGHOUSE HANFORD COMPANY

222-S LABORATORY WHC-SD-WM-DP-062, REV. 0
ANALYTICAL BATCH

Lab Segment Serial No. Customer ID:
J 14 t7 C. 71

Analysis Sample Prep:

Instrument: Procedure/ Rev: SD

Technologist: Date:

Starting Time: Temperature
Ending Time: Chemist:

Comments: '24 1. A

Description Lab ID Description Lab ID
1 LrnCSe s - 1SS 1 1 1
2 12

7 4n2-t -50 _1

4 13

5 -AZ-7 - S7?1 15
6 -16

8- 18
9' 19

10 20

Standard Primary Book No. Second Book No. Third Book No. and Final Vol. of
Type and Aliquot Vol. and Aliquot Vol. Aliquot Vol. Standard

A-6000-881 (03192)



WHC-SD-WM-DP-062, REV. 0

NARRATIVE. NO E PECIAL PROBLEMS/METHOD VARIATIONS IN THIS BATCH
LIST SPECIF-C PROBLEMS/VARIATIONS FOR THIS BATCH

The results for the standard are in uCk/L.

The results for the spike are in percent recovery.

ILI

ANALYTICAL BATCH SUMMARY SHEET

METHOD DATE START.
LA-503-156 January 13, 1994

PREPARED BY: - DATE COMPLETE:
LL. Fritts January 19,1994

UNITS uCI/mL
SPL NAME SPL 10 ANALYTE RESULT #1 RESULT #2 RESULT #3 AVERAGE 2*SD PREC %REC DET LIM % CT ER

STD63B43 J1419 Pu-239/40 1.43E+2 109.6 1.15E-2 0.5

BLANK J1422 Pu-239/40 <1,81E-3 32.8 1 81E-3 100.0

KE71A J1427 Pu-239/40 5.97E-2 6.IE-2 556E-2 5.88E-2 5.64E-3 96 72.3 5.49E-3 0.9
71 8 5.76E-3 0.7
S790 4.75E-3 06

KE71 A J1427 239 Spike 112.3 110.3

STD63B43 Jt419 Pu-238 <1103E+1 N/A I.03E-2 19

BLANK J1422 Pu-238 <1 39E.2 32.8 1 39E-2 4 5

KE71A J1427 Pu-238 9.13E-3 I.09E-2 <S.76E-3 N/A N/A N/A 72.3 6.30E-3 1.4

718 6 34E-3 11
79.0 5.76E-3 1.3



PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SPACE

Se,'al No Samol. P. m Ove

J 141 9 .- 55 1 ECHTOLD 12-1- 9:12 22
DetemmatIon Mdcc-l Slandard ResIt Unt. 11arge Code Aeruns

P-:259/40 LA-5OS-156
Sample S,,e Cust.mer 10

I e iy-.c STD
Ras. CaICuLIations. Pegults

EDP R213 AFOC1 "AEA"-4s*:l
STDU3B4-3 RESULT /Y3 ATTACH PRINTOUF
5TD VAL./. oe 2+. % EC /3o6 Tb

S -7-754WHCD-WM-0P-062, REV. 0

An41 4.-r, 1 AraIyt- 2 Anal ,e 3 Arls Analys t

H's Ti r-4rd /a u'

-D-,4MA- I SCoO
5.6800-6 IP -10- 83)

Pu 238 & 239/240: LA-503-156 (D-0) LIQUIDS T ARD

WSrNo. te Counted 01/14/94 u 236 AEA Frae (C236) 0.301
1419-5581 ;ample Volume in en!. (SS) 0.1 u 238 AEA Fna (C238) 0.022

. fI : K:L.. i'ample D.F. (0) 1 101 )u 239 AEA Fra (C239) 0.625

2402 raer Volume in ml. (SPKV) 0.05 otal AT Counts 13880

Retnn No- ihgest D.F. (DDF) 1 Ime Counted in min (7) 60

0 7racer Book No. 7B43 ackgound in cpm (9kg) 8
.Analyst 'romer Preparation Date 10/12/93 u 236 Counts 28.27

VANSANT u-236 Ptrpamtion Value 3226 u 238 Counts 2.09

Dale u-236 Decay Cor'd Value 3030.27 u 239 Counts 58.65

01/13/94 b-238 Tracer Value 133 [EA Count Time in min 1440

Dm y 11me = Date Counted - Treer Preirmtino Date
Pu-236 Deany Corr'd Value = Pu-236 Prepara n Value * e to Lhe parr f (-I&2 * Decay Thine) / 104095

Pu 236 Thoer Recmry = (Total AT Counts / IC - Bki) 2 * C238 * 100 / Pu-236 Dey Corrd Value *

Pu-239/240 pCi/ z (C239 * Pu-236 Decay Cared Vau. * SPKV * DF * DDF *(IOCmL/) / (C236 SS *(2220000dpm/pCi))

Pu 238 dpm = (Total AT Counts / T) - Bkg * 2 * C2381 - (Pu-238 Traer Val. * SPK' * Pu 236 Tracer Raomry / 100)
Pu-238 pCi/mL = (Pu238 dpm * DF * DDE) / jPu 236 Traer Recowry / 100) 6 (2220000dpm/pCi) * M

Relatue Cuntg Error = Squane R.t of [(I/F 236 Cunts) + (t / Pu 238 or 239/240 Counts) * 100

Iu-239/240 pCi/L 1.43E + 02 1[ NOTE: Tracer values are in dpm/mL.

NOTE: Pu 238 Reported result Is a LESS THAN value using

20 dpm for the Pu-238 sample activity.

3u 236 Tracer Recovery 88.7%

DETECTION LEVELS in pCi/mL
Pu 2391240 = 1.15E-O2 Pu 238 = 1.03E-02

Data Entry by: . ; Date: 17-Jan-94

Approved by: Data: / a /12!1
Form 1 Rev. 1.4 Page l of 1

,6,,, tA~

[u-239/240 pCi/mL = 1.43E-01

Relatiw Counting Error 0.6%
hu-238 uCi/mL < 1.03E-02

1.9%kelative Counting Enor



WHC-SD-WM-DP-062, REV. 0

PLUTONIUM 239\240 ANALYSIS - UNDIGESTED SAMPLE

?/

i'~7 ??o
6o

~223

.-l /V/q



PLACE ANALYTICAL CARD IN BOX BELOW-Do NOT WRITE IN SPACE

WHC-SD-WM-DP
Date T-ms Issued Priony

se'al No sjirole pont

J 1422.-5631 BECHTOLD 12-16-93 9:1,

Detemrnmnat M,05 ~ etiod Standard Result UtnIS Car'ge Code etuns

Fu239/ 4 0  LA-503-156 uCi/ML E14157 0
CusIOn'er 0D

SampFe 
Siae

? h-A_- 0 ~BLK
PemiaS. Calcuatons Pesut!s AEA" e.&
REAGENT BLANK ATTACH PRITU
COUNT AS uCI/L

.o5rL -T7?AZ-c7-7 ? X ' 3 t

H S HrS

i-ieJ-

-062, REV. 0

SrisN i te Counted 01/14/94 u 236 AEA Fre. (C236) 0.954
1422-5681 ample Volume in ml (SS) 0.2 u 238 AKA Fm. (C238) 0.03

Bathitf rmple D.F. (DF) 101 u 239 AEA Fre. (C239) 0
2402 freaer Volume in mL (SPKV) 0.05 'otal AT Counts 1622

Rerun M. tgest D.F. (DDF) 1 ime Counted in min (TC) 60
0 mecer Book Na 77B43 3ackgmund in cpm (Bkg) - 1

'Anaiyt mr Preparation Date 10/12/93 to 236 Counts 10.92
J VANSANT u-236 Peparation Value 3226 lu 238 Counts 0.35

I u-236 Deay Cor'd Value 3030.27 Vo 239 Counts 0
01/13/94 u-238 Tracer Value 133 IE Count Time in min 1440

Decay Time = Date Counted - Traer Preparalln Date

Pu-236 Deeny Corr'd Value Pu-236 Prep unn Value * te to the powr of
Pu 238 Trer Rermvery = (Total AT Counts / m[ - Bkg) * 2 * C236 * 100 /

fl-In, * Deny 7ime) / 10495

Pu-236 Decoy Cn'd Value *

Pu-239/240 pCi/L = (C39 * Pu-236 Decay Cor'd Vlr * SPKV * DF * DDF * (1000m/U) / ((236 5 * (2220000dpm/pCi)

Pu 238 dpm = 4TataL AT Counts / T) - Bkg " 2 * (2381 - (Pu-238 Tracer VlI * SPKV * Pu 236 TOner RPoeary / 100)

Pu-238 pCi/mL = (Pu23D dpm * DF * DDF) / (Pu 236 Tracer Recowry / 100) * (2220000dpm/pCi)

Relativ Counting Error = Squsre Root of i/Pu 226 Counts) + (I / Pu 230 or 239/240 Counts) * 100

< 1.81E_+00 11 NOTE: Tracer values are in dpm/mL.

NOTE: Pu 239/240 Reported result is a LESS THAN value

using 0.05 for the Pu-2391240 peak height.

NOTE: Pu 238 Reported result Is a LESS THAN value using

20 dpm for the Pu-238 sample activty.

SDENEC10N IEVEIS in pCi/mL
Pu 239/240= 1.81E-03 Pu 238 = 1.39E-02

Data Entry by: Date: 17-Jan-94
Approved by: Date: :7a- )!2/q
Form I Rev. 1.4 Page 1 of I

WPu-239/240 uCi/L

ru-239/240 pCi/mL < 1.81E-03
lative Counting Enror 100.0%
Su-238 pCi/mL = < 1.39E-02

lative Counting Enor = 4.5%

'u 236 Traer Recovery 32.8%

FLANKPu 238 & 239/240: LA-503-156 (D-0) LIQUIDS



WHC-SD-WM-DP-062, REV. 0

PLUTONIUM 239\240 ANALYSIS - UNDIGESTED SAMPLE
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PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SPACE

/e /
I Seal No Sample Poi D'

I J 1427.-5781 EECHTOLD 12-16-93 13:19 22

Deternmna on Method Standard Result units Charge Code Aeruns

Pu239/40 LA-503-156 uCi/ML E14157 0

Sample Stze 
Customer 0D

? tKE71A
pemaks CalciatOns Results 

COUNT AS uCI/L AAC P
ATTACH PMpiTOUT

.,In I Anals -2 Ar ar4alyta 4

Da T-, Con'le'd l, 91tj

5468d-06t AP- 931

Pu 238 & 239/240: LA-503-156 (D-0) LIQUIDS sAMPLE

.SarI* [ate Counted 01/14/94 lu 236 AEA Frae (236) 0.314

J1427-5781 |ample Volume in mL (SS) 0.2 u 238 AEA F-ac (238) 0.097

C a ple D.F. () 101 u 239 AEA Frae (239) 0.544

2402 |ramr Volume in ml, (SPKV) 0.05 otnl AT Counts 10759

R__u____ )igest D.F. (DDF) 1 'ine Counted in min ('U) 60

0 'racer Book Na 7.7843 kgrund in epm (Bkg) 5
A7 rr Prepartion Date - 10/12/93 u 236 Counts 15.03

VANSANT |u-236 Prepaintion Value 3226 tu 238 Counts 4.67

SDa4 u-236 Dy Corrd Value 3030.27 u 239 Counts 26.07

01/13194 lu-238 Tmcer Value 133 Count Time in min 1440

Deoy Tiae = Date Counted - Tracer Prperation Date

Pu-236 Decay Corr'd Val.= Pu-236 Preparation Value [e Lo the power of (-b2 * Dteay Rte) / 1040.95

Pu 236 Tracer Rcnvery = (Total AT (ounts / It - Bkg) * 2 * (236 * 100 / Pu-
2 36 Deny Corrd Valt SS

Pu-239/240 pOCIA = (C39 * Pa-236 Dey Crn'd Value * SPKV * DF * DDF * (10C0m1./) / (C236 * * (2220000dpm/iCi))

Pu 238 dpm = (Total AT Counts / 1r) - Bkg * 2 M 230) - (Pu-238 Tracer VaI * SPKV * Pu 236 Tracer Reaowry / 100)
Pu-230 pC/mL = (Pu238 dpm * DP * DDF) / (Pu 236 Tr-acer Recovery / 100) * (2220000dpm/pCi) * M

RAstLia Counting Eror = Sqre Rot of (I/Fu 236 Counts) + (i / Pu 238 or 239/240 Counts) * 100

u-239/240 pCi/L = NOTE: Tracer values are in dpm/mL.

u-239/240 pCi/mL = 5.97E-02

alive Counting Enor = 0.9%

Su-238 pCi/ml = 9.13E-03

lative Counting Error = 1.4%

Eu 236 Tmmer Pecovery = 72.3%

DETECflON LEVELS in pCi/mt

Pu 239/240 = 5.49E-03] Pu 238 = 6.30E-03

Data Entry by: Date: 17-Jan-94

Approved by: Date: /q J., 1 92

P-062, REV. 0%Aft If%01"i %A111 n

Form 1 Rev. I-. /I Page 1 of I



WHC-SD-WM-DP-062, REV. 0

PLUTONIUM 239\240 ANALYSIS - UNDIGESTED SAMPLE

-7" 4/; - i?"P/0

4/1:3



PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SPACE

Pu 238 & 2391240: LA-503-156 (D-0) LIQUIDS SAMPLE

:SkrialNoW. ae Counted 01/14/94 u 236 AEA Fra. (C236) 0.299

1427-5781 umple Volume in mL (S) 0.2 u 238 AEA Fme. (C238) 0.108

.:Bth ,0:1 ;ample D.F. (OF) 101 u 239 AEA FIn. (C239) 0.529

2402 racr Volume in rl (SPKV) 0.05 otal AT Counts 11397

Rorunixto. ihgst D.F. (DDF) 1 'Ume Counted in min (1r) 60

0 racer Book Na 77843 ackgmund in cpm (Bkg) 8

.Ana4Vt Tracer Preparation Date 10/12/93 u 236 Counts 23.06

VANSANT 'u-236 Preparation Value 3226 u 238 Counts 8.34
:a:. -u-236 Decay Con'd Value 3030.27 n239 Counts 40.83

01/13/94 _ u-23 Trar Value 1440

Decoy Time = Date Counted - Trnr Preparorlon Dte

Pu-236 Decay Cored Value = Pu-236 Prepaatmon Value 'e to the plwer of I-In2 * Decay mee) / 104095

Pu 236 Thier Recowry = (ToLal Al Counts / TE - B,) 2 * (236 * 100 / Pu-226 Decay CMr'd Vlue *S

Pu-239/240 pCi/L = (239 * Pu-236 Decoy Canrd zlue * SPKV * OF - DDF - (1000mL/)) / (236 * S ' (2220000dpm/Ci))

Pu 238 dpm = (Total AT Counts / IC) - Ekg * 2 " a,381 - (Pu-230 Trhcer Vlue * SPKV * Pu 236 Tracer Roc2vry / 100)
Pu-238 pCi/mL = (Pu239 4pm ' DF * DDF) / [(Pu 236 Tracer Recowery / 100) -(2220000dpm/pCi) *

Relatiw Counting &ror = Square Foot of ((I/Pu 236 Counts) + (I / Pu 238 or 239/240 Counts) * 100

u-239/240 pCi/L = 6.1IE+ i1 NOTE: Tracer values are in dpm/mL.

'u-239/240 pCi/rt = 6.1OE-02

elative Counting Error = 0.7%
u-238 pCi/mL = 1.09E-02

elative Counting Enor = 1.1%

ru 236 Tnwer Recery 71.8%

DE"ECnlON LEVEIS in pCi/raL

Pu 239240 = 5.76E-03 Pu 238 = 6.34E-03

Data Entry by: /4<fC Date: 17-Jan-94

Approved by: Date: / T ., /''

4 14

P-062, REV. 0
SaL No Samole Pont ' . Dale Tce ssed Prloray

3 1427.-5781 BECHTOLD 12-16-93 13:19 22
De~ ra.m on Me od Siasard Resuis Uns Charge Code Aeruns

u239/40 LA-503-156 uCi/ML E14157 0
samle s., Cusomer IDo7.- -1 .(L KE7 ~iML1A

Remarks. CalcuaIons Resuts -

COUNT AS uCI/L
ATTACH PRINTOUT

-- -72. ~ E43

AnaLyst-i1 Analyst - 2 Ar 3 Analyst- Analyst-S

HrS 's Hrs Hs

. T -

lare TrmeConpoe-eo Luou U r

;-(y\ hoo _ _ _ _

WHC-SD-WM-D

I I alw-aa a w -il

Page 1 of 1Form 1 Rev. 1.4



WHC-SD-WM-DP-062, REV. 0
PLUTONIUM 239\240 ANALYSIS - UNDIGESTED SAMPLE

#el/ - / - &7; - 4,9)7 91/

+4~

C, /t. ~--z '2

I



PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SPACE

/C93.P WHC-SD-WM

Pu 238 & 239/240: LA-503-156 (D-0) LI.UIDS SAMPLE

Le Counted 01/14/34 nu 236 AEA Frc (C236) 0.363

J1427-5781 rmple Volume in mL (S) 0.2 u 238 AEA Frd. (C238) 0.066
* . Ba IO o mple D.F. (DF) 101 u 239 AEA FmEc (239) 0.586
2402 rmor Volume in ml (SPKV) 0.05 'otal AT Counts 9952

Rerun fo igest D.F. (DDF) 1 ilme Counted in min (TW) 60
0 rmoer Book No. 7B43 ackgmund in epm (Bkg) 1

naiyst.: Prac repamtion Date 10112/93 u 236 Counts 28.17

J VANSANT 'u-236 Pmpamtio. Value 3226 u 238 Counts 5.11

Dats 7u-236 Decy Cored Value 3030.27 0 239 Counts 45.46

01113/94 Itu-238 T rar Value 133 Count. Tin in min 1440

Docay Time = Date Counts] - Tomer PrepenLan Date

Pu-236 Decay Cor'd Value Pu-236 Prjepradn Valu re Lto the puwer at (-n2 Dy Time) / 1040.95 i

Pu 236 Tmhr Recowry = (Total AT Counts / TC - 9k) * 2 * C236 * 100 / Pu-235 Decay Gor'd Value 3
Pu-239/2 ) CiA = ((239 * Pu-236 Decay Cured Value * SPKV * OF * DDF * (1000mi/) / (C236 * 5 * (2220000dpm/pCi))

Pu 238 Ipm = (TotaI AT Counts / TM - Okg * 2 * (2381 - (Pu-Z3D Trer Value * SPKV * Pu 236 Threr Pecosery / 100)
Pu-238 pCi/mL = (Pu238 dpm * OF * DDE) / (Pu 236 Trnser Recnuery / 100) * (222000dapm/pCi) * SM

Ralative Counting Error = Squre Root of q1/Pu 236 Counts) + (i / Pu 238 or 239/240 Counts)) * 100

5.56E+01 11 NOTE: Tracer values are in dpm/mL.

NOTE: Pu 238 Reported result Is a LESS THAN value using

20 dpm for the Pu-23S sample activity.

DETECTION LEVELS in pCi/ml

Pu 239/240 = 4.75E-03 Pu 238 = 5.76E-03

Data Entry by: ,6/ - Date: 1 7-Jan-94
Approved by:, Date: /414, M11i
Form 1 Rev. 1.4' Page l of 1

DP-062, REV. 0
Se'ai No Sampe Pom" Date Tme Issued Pro*5 y

J 1427.-5731 ECHTOLD 12-16-93 13:19 22
Determmnat'on Me slad ca. d Sh Cesulh Us Carge Code Reruhs

Pu23S/40 LA-50-1 uCi/ML E14157 0
SamsIe See Customer 10

? Vy -Lo -) . tKE71A
Cea calculat. as Results

COUNT AS uCI/L 9 "AEA" - itu
ATTACH PRINTOUT

2 .2

H s H's H's Hs

Date T
"'e Compsleted Lao Ur u

I--~-qj- IOO /-:.T.-A-

IPu-239/240 pCi/L

u-239/240 pCi/mL = 5.56E-02

Latiw Counting Ermr = 0.6%

u-238 pCi/mL = < 5.76E-03
1Lutie Counting Emor = 1.3%

u 236 Tmer Recoery = 79.0%



WHC-SD-WM-DP-062, REV. 0

PLUTONIUM 239\240 ANALYSIS - UNDIGESTED SAMPLE

/ /I-/ t -i

-7Co-67f

417lr



PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SPACE

7 -WHC-SD-WM-
Seria No Sa.mpe PonC - Oae Tin. Issued Priorty

3 1427.-5981 FECHTOLD 12-16-93 13:19 22

Oeleronraton Memsod- Standard Result insts Curarge Code Rfn

Pu239/ 2 4  LA-503-156 % RECOVERY E14157 0

Sampale Sze Cuslomer 10

? . - .- oo - K71A
Remns CalculdlOfs. Results

CAMPLE SPIKED ID LoSB3 7 O

SPIKE ID 7783
.PIKE VOLUME AII
COUNT AS uCI/L y A..

//2.3'/

Analys- I Anast - 2 Anal - Analyst - Analyst 

Hrs Hrs

Date\ Tpe Corslp'ed Laal ' * 

-a-egac-o' A-tO.-831

Pu 238 & 239/240: LA-503-156 (D-0) LIQUIDS CHK EXT NO.

iS t late CtM 1/14/94 u236 AA Fra (236) 0.184

1427-5981 ;aple Volume in mL (SS) 0.2 u 238 AEA Frac. (1238) 0.061

SBdtc ;D ample D.F. (DF) 101 su 239 AEA Fra. (C239) 0.712

2402 Traer Volume in mL (SPKV) 0.05 otal AT Counts 22488

SRertNo$. bigest D.F. (DDF) 1 ime Counted in min (TC) 60

0 mcer Book No 77843 ackgrmund in cpm (Bkg) 5

Anast ra r Preparation Date 10/12/93 236 Counts 25.54

VANSANT u-236 Preparation Value 3226 238 Counts 8.47

Da e u-236 Decay Con'd Value 3030.27 u 239 Counts 98.95

K-238 Tcer Value 1tTime in min 1440

Decay Tlme = Date Counted - Traer Preprnton Date

Pu-236 Decay Con'd Valus Pu-236 Prep.rtion VaLe * e ta te power or )(-12 * Decay ime) / 1040.95 1

Pu 236 Tracer Recowry = (Total AT Counts / Tr - Bkg) * 2 * (236 * 100 / Pu-236 Decay Cor'd Value *S

Pu-239/240 pCi/L = (C239 Pu-236 Decay Corr'd VLe * SPKV * DF * DDF * (10OOmL/)) / (C236 * 3* (2220000dpm/pci))

Pu 238 dpm = (Total AT Counts / TC) - 8kg * 2 * C2261 - (Pu-230 Tracer Value * SPKV o Pu 236 Tracer Recovry / 100)

Pu-238 jCi/mL = (PuM28 1pm * DF * DDE) / [(Pu 235 Tracer Recowry / 100) * (2220000dpm/pCi) * 0

Relativ Counting Err = S&uare ROO or (I/u 236 Cbunts) + (1 / Pu 238 or 239/240 Counts)) * 100

Pu-239/240 Cf/I = 1.33E+ 02 NOTE: Tracer values are in dpm/mL.

?u-239/240 pCi/mL 1.33E-01

lative Counting Eror 0.6%
u-238 pCi/mL =

rlative Counting Enor =

u 236 Tracer Recovery =

DETECION LEVELS in pCi/ml
Pu 2391240 = 9.37E-03 F Pu 238 5.07E-03

Data Entry by: /Z7 - . Date: 17-Jan-94

Approved by: Date: C ; / I

P-062, REV. 0

r

'a

ci
-5.

-. 5.

C'-
S
in

In
t'n
-5.-.

>7

Form 1 Rev. 1.4' Page I of I



WHC-SD-WM-DP-062, REV. 0
PLUTONIUM 239\240 ANALYSIS - UNDIGESTED SAMPLE

/- -
- J7/62 7 -9t/
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PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SPACE

Pu 238 & 239/240: LA-503-156 (D-0) LIQUIDS CHK EXT NO.

se Counted 01/14/94 ,i236 AEA F= ((236) 0.179

J1427-5981 ;aple Volume in ml. (SS) 0.2 u 238 AEA Fra. (C238) 0.066

, : d > mple D.F. (DF) 101 n 239 AEA Frat (C239) 0.689

2402 racer Volume in md (SPKV) 0.05 otal AT Counts 21649

RWn ... igest D.F. (DDF) 1 ime Counted in in. (IT) 60

0 racer Brok Na 7B43 Uokground in cpm (Bke) 5
-_ al 'acer Preparation Date 10/12/93 u 236 Counts 26.89

J VANSANT u-236 Prparation Value 3226 u 238 Counts 9.85

Dae u-236 Decy Coryd Value 3030.27 u 239 Counts 103.26

01113194 u-238 Tracer Value 133 Count Time in min 1440

Dmy TIme = Date Cunted - Theer Preparion Dote

Pu-236 Decay Cored Valh = Pu-236 Peparluion Value * W the power of (-1n2 * Decay 1ibe) / 1040.95

Pu 236 Tracer Reoy = (Total AT Ounus / WC - Bf)* 2 * (236 * 100 / Pu-236 Decoy Cored Value * S

Pu-239/240 pCi/ = ((239 Pu-2 6 Decay Cortd Vlue * SPKV * OF * DDF * (1000ml/") / (C236 * s* (222000dpm/pCi))

Pu 238 dpm = (Total AT unts / K) - 9k 2 * 281 - (Pu-23 Tor Vale * SPKV * Pu 236 Ttrar Reovery / 100)

Pu-23 8 pC /mL = (Pu238 dpm * - DOF) / (Pu 236 Trr Reooery / 100) * (2220000dpma/pCi) * M

Relative Countng Eror = Squar Root of J1/Pu 236 Counts) + (I / Pu 230 or 239/240 Counts) * 100

u-239/240 pCi/L =I .3E +02 NOTE: Tracer values are in dpm/mnL.

r-239/240 iCi/ml = i.3E-O1

Latis Counting Error 0.6%
Su-238 pCi/mL = 1.12E-02

ilori Counting Enror 1r.0%

u 236 Tracer PReoevry

DETEU1CN LEVE in pCi/mL

Pu 239/240 = 9.63E-03] Pu 238 = 5.41E-03

Data Entry by: <'7 Date: 17-Jan-94

lApproved by: Oat : = '~te:J

OP-062, REV. 0

-C

-N

K

'I

-o

tAll IC' nrv ~AflI
-VVM-

Senal NO sam'oe Po. Oaee Time Issued PDOaly

J 1427.-5931 3ECHTOLL' 12-16-93 13:19 22
Oepmermala n Metod. Standard Iesul Ur ts Crarge Code Re'uns

Pu2G/?24 LA-SC"-1 % RECOVEY 714157 0
Sarpe Ssze Cusromee 10

KE71A
Pemrass Ca cijalons. Pesu''S

SAIPLE SPIKED ID1 0 M364+r Ac

SPIKE ID '71e4%.
SPIKE VOLUM A -
COUNT AS uCI/L .&3 1 L ATTACH FENTIOUT

Analyst I Analysi - Ar. .3 Arays -4 Analyst- 5

Hrs5' Hrs s H's

V1324 - '-/b -
Dale T0e Cw-:'eed Vab -

- s-s8006 a - o P -431

Focrm I Rev. 1.4 ' Page 1 of 1



WHC-SD-WM-DP-062, REV. 0

PLUTONIUM 239\240 ANALYSIS - UNDIGESTED SAMPLE

'WI

rntq9Y7 5 . ./VaP 7- -yay
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-- a-
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Na

G E N E R A L

Westinghouse Hanford Co

A L P H A E N E R G Y
Rev. 2.01

DATA REDUCTION REPORT

A N A L Y S I S

WHC-SD-WMDP-062, REV. 0
SAMPLE

J1419-5581
File ID: 2a2532.CNF

Counted on: 1/14/94
Detector: AEA2
Geometry number: 1
Count time:

@ 1:34

86405. Sec

Peak height
Initial Final
1830.3 1830.3

72.4 72.4
9.9 9.9

4011.5 4011.5
86.8 86.8
2.9 2.9
13.6 13.6
10.0 10.0
10.0 10.0
13.2 13.2

PEAK ANALYSIS

Peak center
Initial Final Initial

358.729 358.729 18.000
299.797 299.314 28.000
270.721 269.540 14.000
227.253 227.250 20.000
164.007 163.104 42.000
134.875 133.000 8.000
100.236 99.539 22.000
85.353 85.353 14.000
75.451 74.434 14.000
55.249 54.761 12.000

FWHM
Final

14.264
24.526

0.601
14.666

141.273
0.001
8.765
0.000

10.407
4.703

Tau
Initial
9.000

14.000
7.000

10.000
21.000
4.000

11.000
7.000
7.000
6.000

PEAK
Peak Error

ID Isotope
1 Cm243

Pu236
2 Am241

Pu238

Pu239
Pu240
Np2375

6
7
8
9
10

Totals:

AEA
Frac Exp

0.301 5.7
5.7

0.022 5.4
5.4

????5

0.625

0.045
????

????

????5

5
5
4

Peak Centroid Count
Obs. Diff. FWHM Rate c/m

86 5.772 0.0140.07 28.27
56
80
99

.143
.144
.781

4
4
4

.772

.493

.493:

.353

.154

.154

.853

.711

.554

.487

.436
4.343

-. 016
-. 0130.12
0.006

-. 0110.07
-. 010
-. 0720.66

0.994 <--valid peaks only-->

%err
@95
1.0

2.09 4.4

0.03 168.
58.65 0.7

4.26
0.07
0.33
0.00
0.15
0.34

93.28

8.7
83.0
16.5

1000.
29.7
12.2

d /m
304.
226.

17.
22.

461.
461.
38.

Activity
uCi/ea
137E-03
102E-03

.789E-05

.103E-04

.208E-03
.208E-03
.173E-04

DETECTOR CALIBRATION
Energy(MEV) = 4.086

Energy range (MeV):
Efficiency =

+ (0.0047)*Channel
4.086 TO 6.492
0.1272 CPM/DPM

Peak
ID
1
2
3?
4
5
6?
7?
8?
9?
0?

Final
4.717
3.139
3.928
5.798

14.244
0.000
1.149
6.451
3.021
0.346

RESULTS
Limit: 25%



TOTAL COUNT DATA:

Item
Raw spectrum
Smoothed
Composite fit
Residuals

Total
135140.0
135140.0
135649.9

-509.9

% Recovery
100.000
100.000
100.377
-0.377

Analyzed by:
ALJ

WHC-SD-WM-DP-062, REV. 0

K.



Spectrum 2a2532.CNF
1 Legend: Raw = .... Modeled Peaks = 1,2,.., etc Display Max.:

WHC-SD-WM-DP-0 62, REV. 0
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.................. 4
..................................................
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............................. 4
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. 1

30338.0
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Raw Data
1 0.

11 0.
21 9.
31 12.
41 19.
51 20.
61 24.
71 25.
81 27.
91 29.
01 39.
11 29.
21 47.
31 38.
41 45.
51 51.
61 86.
71 98.
81 133.
91 169.
01 304.
11 934.
21 3138.
31 3598.
41 370.
51 21.
61 34.
71 41.
81 37.
91 71.
:01 90.
311 68.
21 76.
31 154.
41 413.

351 1440.
61 1718.
:71 242.
831 4.
W91 2.
01 6.
11 3.
21 3.
31 1.
41 0.
51 2.
61 0.
71 3.
81 2.
91 1.
11 1.

Dump for AEA Spectrum:
0.
0.

17.
10.
12.
14
14.
24.
28.
24.
27.
35.
38.
34.
40.
72.
81.

115.
124.
179.
319.

1103.
3379.
3187.

241.
24.
35.
30.
46.
64.
70.
72.
92.

138.
478.

1533.
1644.

155.
0.
0.
3.
2.
1.
1.
0.
0.
2.
4.
2.
0.
0.

0.
0.

11.
16.
11.
24.
20.
26.
17.
43.
23.
25.
32.
53.
58.
59.
72.

109.
151.
179.
345.

1214.
3647.
2791.

166.
23.
29.
33.
46.
62.
79.
63.
62.

155.
614.

1622.
1470.

100.
0.
0.
0.
4.
0.
1.
0.
1.
1.
4.
2.
0.

0.
0.

15.
12.
14.
17.
18.
28.
22.
19.
27.
34.
42.
48.
64.
63.
83.

111.
124.
195.
418.

1435.
3930.
2345.

103.
22.
32.
31.
53.
70.
80.
59.

107..
193.
664.

1754.
1270.

77.
0.
2.
2.
1.
1.
2.
0.
0.
2.
3.
5.
1.

0.
0.

12.
20.
17.
28.
14.
22.
28.
28.
30.
28.
34.
49.
58.
65.
90.

107.
133.
191.
427.

1703.
4065.
1944.

78.
30.
29.
30.
44.
74.
76.
57.

110.
188.
745.

1767.
1101.

45.
2.
1.
4.
4.
5.
1.
1.
2.
1.
7.
2.
0.

0.
0.

15.
21.
21.
34.
18.
28.
28.
32.
29.
20.
38.
54.
53.
59.
75.

102.
134.
204.
467.

1800.
4333.
1598.

53.
27.
31.
24.
54.
65.
81.
53.

107.
214.
802.

1837.
932.

26.
2.
1.
1.
2.
0.
1.
0.
0.
2.
6.
3.
0.

0.
3.

11.
15.
16.
12.
15.
31.
29.
31.
26.
42.
48.
41.
55.
81.
74.

119.
157.
232.
566.

2076.
4301.
1150.

38.
17.
28.
48.
56.
73.
73.
53.
88.

263.
922.

1806.
722.

4.
2.
1.
6.
7.
2.
1.
1.
0.
1.
3.
1.
0.

WHC-SD-WM-OP-062, REV. 0

0.
16.
10.
21.
12.
22.
25.
17.
14.
26.
38.
37.
41.
44.
56.
77.
67.

110.
176.
248.
611.

2357.
4135.

963.
24.
26.
28.
47.
73.
83.
70.
57.

118.
311.

1093.
1840.
611.

8.
2.
3.
4.
1.
2.
1.
0.
0.
7.
1.
1.
0.

2a2532.CNF
0.

14.
16.
5.

18.
21.
18.
24.
18.
26.
33.
33.
47.
46.
54.
72.
73.

122.
160.
288.
773.

2616.
4008.

667.
27.
22.
32.
38.
50.
96.
6 1.
80.
95.

340.
1125.
1952.
412.

6.
2.
5.
3.
3.
2.
0.
0.
1.

1.
1.
1.
0.

0.
9.

22.
22.
21.
12.
18.
20.
28.
35.
23.
29.
47.
48.
59.
83.
87.

100.
164.
263.
826.
906.
730.
487.
27.
24
39.
40.
56.
79.
5 3.
77.
I 16

396.
287.
896.

334.

I.

[V.

1.

U.
0.
1.
8.

1.

1.

0.



Westinghouse Hanford Co.

A L P H A E N E R G Y
Rev. 2.01

DATA REDUCTION REPORT

/4 -/~ /.2& a-

/- / -)

A N A L Y S I S

WHC-SD-WM-DP-062, REV. 0
SAMPLE

J1422-5681 BLK
File ID: 3a3592.CNF

Counted on: 1/14/94
Detector: AEA3
Geometry number: 1
Count time:

@ 1:35

86402. Sec

PEAK ANALYSIS

Peak height
Initial Final
703.4 703.4
10.1 10.1

Peak center
Initial Final

363.342 363.342
309.241 309.241

FWHM
Initial Final
22.000 15.333
16.000 1.563

Tau
Initial
11.000
8.000

PEAK RESULTS
Peak Error Limit: 25%

Peak
Isotope
Cm243
Pu236

2 Pu238
Am241

AEA Peak Centroid Count
Frac Exp. Obs. Diff. FWHM Rate c/m

0.954 5.786 5.747 0.0390.07 10.92
5.756 5.747 0.009

0.030 5.499 5.499 0.0000.01 0.35
5.480 5.499 -. 019

%err
@95
1.6

9.8

d/m
99
73
3
2

0
8
2
4

0
0
0
0

Act iv it
uCi/ KG

.446 E-04

.332E-01
* 14 3E-05
* 110E-0S

0.984 <--valid peaks only--> 11.26

DETECTOR CALIBRATION
Energy(MEV) = 4.076 + (0.0046)*Channel

Energy range (MeV): 4.076 TO 6.431
Efficiency = 0.1510 CPM/DPM

TOTAL COUNT DATA:

Item
Raw spectrum
Smoothed
Composite fit
Residuals

Total
16481.0
16481.0
16219.8

261.2

% Recovery
100.000
100.000
98.415

1.585

Analyzed by:
ALJ

G E N E R A L

Peak
ID
1
2

Final
5.310
0.123

Totals:



Spectrum 3a3592.CNF
1 Legend: Raw = .... Modeled Peaks = 1,2,.., etc Display Max.:

WHC-SD-WM-DP-062, REV. 0

2
2
2
2
2
2
2
2
2
2
2
2

1 1

.. .................. 1.

............................................. 1......
-... -.-.... -. -................................... .............................. 1.

. 1

5370.4



Raw Data Dump

1
2

1
1

1
2
2
9

37
66
36

for AEA Spectrum:
0. 0. 0.
0. 0. 0.
0. 0. 0.
0. 0. 0.
1. 0. 0.
0. 0. 0.
0. 0. 0.
0. 0. 0.1
0. 0. 0.
0. 1. 1.
0. 2. 0.
0. 0. 0.
0. 2. 0.
0. 0. 1.
1. 0. 1.
1. 0. 1.
2. 0. 0.
3. 1. 2.
2. 1. 0.
1. 0. 1.
3. 3. 1.
7. 1. 3.
3. 6. 5.
7. 9. 9.
3. 4. 5.
5. 8. 6.
0. 7. 5.
5. 9. 5.
7. 8. 6.
0. 8. 12.
3. 6. 13..
4. 5. 8.
8. 20. 23.
9. 34. 35.
0. 131. 133.
0. 417. 468.,
7. 701. 712.
5. 199. 170.
1. 0. 0..
1. 0. 0.
0. 0. 0.1
1. 2. 2.,
0. 0. 1.
0. 1. 0.1
0. 1. 0.1
0. 0. 0.1
0. 1. 0.
0. 1. 1.
0. 0. 0.1
0. 0. 0.1

3a3592.CNF
0. 0
0. 0
0. 0
0. 0
0. 0
1. 0
0. 0
1. 0
0. 0
0. 0
0. 2
0. 1
0. 1
2. 0
1. 1
0. 0
0. 2
0. 0
1. 1
3. 3
3. 3
1. 4
8. 7
4. 6
3. 3
9. 2
6. 4
6. 3
5. 10
5. 9

18. 14
11. 15
19. 15
31. 51

150. 179
488. 579
740. 644
103. 55

0. 0
1. 1
0. 1
2. 1
1. 0
0. 0
0. 0
0. 0
0. 0
1. 0
0. 0
0. 0

WHC-SD-WM-DP-062, REV. 0

C-7

0.
0.
0.
1.
0.
1.
2.
0.
0.
0.
0.
0.
1.
1.
0.
0.
1.
0.
0.
2.
3.
4.
7.
8.
6.
6.
8.
4.
7.

12.
11.
15.
16.
50.

206.
588.
668.

50.
0.
0.
0.
0.
0.
0.
0.
0.
0.
1.
0.
0.

0.
0.
1.
0.
0.
0.
0.
1.
0.
2.
0.
2.
3.
0.
2.
0.
2.
0.
1.
1.
2.
4.
8.
5.
5.
7.
4.
3.
6.

14.
13.
19.
33.
68.

275.
722.
529.
17.
0.
0.
1.
1.
0.
0.
0.
0.
0.
0.
1.
0.



G E N E R A L

Westinghouse Hanford Co.

A L P H A E N E R G Y
Rev. 2.01

DATA REDUCTION REPORT

#/J
i~*~ / 5-- V

A N A L Y S I S

WHC-SD-WM-DP-062, REV. 0
SAMPLE

J1427-5781 SAM
File ID: 4a4101.CNF

Counted on:
Detector:
Geometry number:
Count time:

1/14/94 @ 1:36
AEA4

86405. Sec

PEAK ANALYSIS

Peak height
Initial Final
899.5 899.5
265.8 265.8
1634.9 1634.9

11.2 11.2
9.7 9.7

Peak center
Initial Final

357.825 357.825
301.531 300.939
227.455 227.447
91.091 91.082
87.398 86.507

Initia
20.000
18.000
20.000

198.000
186.000

FWHM
1 Final

12.571
10.351
11.798
1.000
1.000

PEAK RESULTS
Peak Error Limit: 25%

ID Isotope
I Crn243

Pu236
2 Am241

Pu238
3 Pu239

Pu240

AEA Pe
Frac Exp.

0.314 5.786
5.756

0.097 5.480
5.499

0.544 5.143
5.144

5???

????,

ak Centroid
Obs.

5.758
5.758
5.491
5.491
5.145
5.145
4 .504
4.483

Diff. FWHM
0.0280.06
-. 002
-. 0110.05
0. 008
-. 0020.06
-.001

Count %err
Rate c/m @95

15.03 1.3

4.67 2.6

26.07 1.0

0.28 9.9
0.24 15.6

d/m
270
201
65
85

343
343

.4

.4

.0

.0

Activity

0.295E-f
0.38 E-U
0 . 15 E-0
0.155E- 3

0.955 <--valid peaks only-->

DETECTOR CALIBRATION
Energy(MEV) = 4.076 + (0.0047)

Energy range (PMeV): 4.076 TO
Efficiency = 0.0760 CP

*Channel
6.483

M/DPM

TOTAL COUNT DATA:

Item
Raw spectrum
Smoothed
Composite fit
Residuals

Total
69030.0
69029.5
66654.4
2375.6

% Recovery
100.000
99.999
96.559
3.441

Peak
ED

2

3
4?
F-,

In
10
9
10
99
93

Tau
tial
000
000
000
00 o
000 0. !oo

p. 0

Totals: 45.77



Analyzed by:
ALJ

WHC-SD-WM-DP-062, REV. 0



Spectrum 4a4101.CNF
I Legend: Raw = .... Modeled Peaks = 1,2,.., etc Display Max.:

WHC-SD-WM-DP-062, REV. 0

.3
33
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.......................................... 3 .....

............................................................. 3 ..

...................... 3
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2..

.1

11
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. .. . . . . . .. . . . . . .. . . . .. . .. . . ..
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2'. ~

124 36.3



AEA Spectrum:
1
1
1

1
2

0
0
1
8
6
9
6
7

10
13
13
19
17
23
24
34
37
51
84

110
243
547

1358
1496

36
18
19
35
91

216
298
65
65

132
337
783
880

9
0(

0

2

0
1
0

1

2
0
1

WHC-SD-WM-DP-062, REV. 0

0.
0.
7.
1.
5.
9.
6.
7.

10.
10.
6.

12.
21.
22.
35.
37.
40.
80.
94.

134.
229.
623.

1347.
1351.

25.
13.
35.
49.
93.

224.
274

43.
61.

124.
344.
856.
792.

3.
0.
2.
1.
2.
1.
0.
0.
0.
2.
0.
0.
0.
0.

0.
0.
0.
5.
7.
4.
9.
8.
6.

13.
15.
12.
15.
15.
33.
29.
38.
57.
85.

142.
261.
675.

1530.
1088.

24.
23.
36.
58.

103.
225.
292.

55.
50.

131.
394.
895.
708.

4.
0.
1.
0.
0.
0.
1.
1.
0.
0.
1.
1.
0.

0.
0.
4.
2.,
5.,
7.,
9.

14..
8.
6.

15.
9.

20.
22.,
19.
36.
44.
60.
95.

137.,
297.,
753.,

1578.
911.

19.
26.
33.
40.

107.
274.
291.

53.
81.

162.
431.
885.
604.

0.
0.
1.
0.
1.
0.
1.
0.
0.
0.
0.
0.
0.

0.
0.
1.
4.
3.
3.

10.
5.

10.
10.
14.
14.
14.
25.
29.
42.
49.
57.
94.

141.
291.
794.

1687.
664.

12.
16.
28.
56.

120.
261.
267.
45.
87.

173.
469.
918.
480.

0.
0.
0.
1.
1.
0.
0.
0.
0.
2.
0.
0.
0.

0.
0.
5.
7.
7.

10.
5.

11.
13.

6.
10.
15.
20.
34.
38.
31.
44.
82.
96.

157.
323.
941.

1688.
522.

27.
22.
35.
55.

126.
258.
200.

50.
70.

173.
499.
899.
323.

0.
0.
1.
0.
0.
1.
0.
2.
0.
0.
2.
2.
0.

0
0
6
3
2
8

10
7

11
11
14
17
19
23
27
41
61
57

103
189
372
925

1741
321
16
15
43
59

134
286
195
47
74

192
611
940
195

0
1
2
0
1
1
1
0
0
0
0
0
1

0.
7.
2.
2.
8.
8.
3.
9.

14.
8.

10.
11.
13.
32.
34.
37.
59.
74.

103.
196.
390.

1068.
1696.

197.
16.
21.
47.
67.

151.
285.
140.

61.
95.

229.
619.
925.
128.

0.
0.
0.
1.
0.
0.
1.
0.
1.
0.
2.
0.
0.

0.
5.
4.
8.
7.
5.
6.
8.
7.

16.
15.
10.
16.
34.
27.
38.
42.
73.

101.
199.
429.

1191.
1653.

14.
28.
32.
59.

159.
293.

86.
67.
91.

265.
672.
903.
51.

0.
0
1.
1.
0.
2.
2.

0.
I.3
0.
1.
0.

0
2
5
0
6
3
8

10
11

8
1 3
is
27
27
43
34
60
71

115
206
4 86

12 3I
156 1

is

15
31

4 5
66

279.
I-,

7 1)3 1)

77.

1.

21.

79.

(.9.

23.

0.

forRaw Data Dump 4a4101.CNF



Westinghouse Hanford Co

A L P H A E N E R G Y
Rev. 2.01

DATA REDUCTION REPORT

SAMPLE
J1427-5781 DUP

File ID: 5a5022.CNF

A N A L Y S I S

WHC-SD-WM-DP-062, REV. 0

Counted on:
Detector: A
Geometry number: 1
Count time::

1/14/94 @ 1:38
EA5

86405. Sec

PEAK ANALYSIS

Peak center
Initial Final

353.756 353.756
295.682 294.683
223.960 223.854
104.248 103.632

FWHM
Initial Final
28.000 26.624
30.000 29.213
22.000 22.316
118.000 1.000

PEAK RESULTS
Peak Error Limit: 25%

ID Isotope
1 Cin243

Pu236
2 Th228

Am241
3 Pu239

Pu24 0

AEA Peak Centroid
Frac Exp. Obs. Diff. FWHM

0.299 5.786 5.736 0.0500.12
5.7-56 5.736 0.020

0.108 5.430 5.464 -. 0340.13
5.480 5.464 0.016

0.529 5.143 5.138 0.0050.10
5.144 5.138 0.006

0.018 4.585 0.00

C
Rat

ount %err
e c/m @95 d/m
23.06 1.1 278

207
8.34 2.3 103

78
40.83 0.8 359

359
1.39 5.1 12

0.953 <--valid peaks only--> 73.62

DETECTOR CALIBRATION
Energy(MEV) = 4.109

Energy range (MeV):
Efficiency =

+ (0.0046)*Channel
4.109 TO 6.464
0.1136 CPM/DPM

TOTAL COUNT DATA:

Item
Raw spectrum
Smoothed
Composite fit
Residuals

Total
111208.0
111208.0
106014.9

5193.1

% Recovery
100.000
100 .000
95.330
4.670

Analyzed by:
ALJ

G E N E R A L

Peak
ID
1
2
3
4

Peak
Initial

829.0
266.9

1445.8
55.1

height
Final
829.0
266.9

1445.8
55.1

Tau
Initial
14 .000
15 .000
11 .000
59 .000

F
3

9

0

431
8 O
.100

Totals:

i ft
LE-' C

A(-- ft
11C

hi'

0 .1

93

':9 . S K



1 Legend: Raw =
Spectrum 5a5022.CNF

.... Modeled Peaks = 1,2,.., etc Display Max.:

WHC-SD-WM-DP-062, REV. 0

4.
4.
4.

.4.

.4.
.3.
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.3.
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for AEA Spectrum: 5a5022.CNF
1 U. 0. 0. 0. 0. 0. 0. 0. 0. 0.

11 0. 0. 0. 0. 0. 0. 8. 15. 28. 28.
21 22. 20. 22. 26. 18. 22. 26. 32. 29. 19.
31 23. 23. 31. 44. 25. 35. 29. 28. 30. 35.
41 32. 25. 32. 36. 33. 28. 38. 29. 28. 31.
51 35. 35. 34. 29. 33. 43. 43. 23. 52. 43.
61 37. 30. 46. 35. 43. 36. 50. 45. 41. 52.
71 39. 39. 38. 45. 44. 37. 45. 44. 56. 58.
81 50. 55. 47. 50. 52. 49. 54. 68. 50. 76.
91 63. 58. 71. 49. 74. 81. 52. 79. 66. 74.

101 61. 77. 73. 80. 79. 78. 63. 67. 76. 69.
111 71. 95. 85. 91. 94. 79. 75. 99. 100. 94.
121 110. 94. 104. 105. 113. 106. 111. 108. 117. 116.
131 115. 99. 129. 117. 119. 139. 126. 128. 140. 148.
141 156. 136. 134. 137. 128. 167. 172. 160. 166. 159.
151 177. 163. 180. 195. 203. 184. 193. 202. 232. 213.
161 213. 215. 229. 202. 231. 251. 237. 286. 266. 256.
171 271. 268. 288. 287. 309. 318. 313. 314. 347. 355.
181 328. 377. 380. 376. 373. 365. 422. 459. 462. 465.
191 459. 495. 505. 559. 536. 537. 655. 616. 639. 675.
201 667. 691. 749. 752. 828. 884. 877. 905. 982. 991.
211 1065. 1083. 1161. 1275. 1207. 1363. 1354. 1380. 1461. 1151.
221 1476. 1503. 1478. 1475. 1555. 1454. 1417. 1320. 1299. 1201.
231 1050. 951. 892. 677. 597. 543. 421. 347. 232. 223.
241 181. 161. 126. 119. 94. 93. 88. 95. 91. 111.
251 102. 101. 127. 96. 104. 109. 116. 108. 138. 1)9.
261 128. 123. 121. 148. 150. 137. 159. 145. 162. i75.
271 165. 194. 169. 170. 200. 170. 208. 210. 204. 21i .
281 224. 247. 264. 242. 265. 289. 273. 319. 338.
291 328. 367. 326. 373. 370. 373. 360. 339. 345. 37.
30L 339. 331. 322. 309. 302. 309. 310. 243. 252. 2)7.
311 231. 222. 217. 197. 230. 212. 229. 253. 234. 218.
321 274. 252. 239. 276. 250. 306. 310. 331. 336. 312.
331 392. 403. 416. 426. 403. 450. 488. 493. 534. 372.
34-1 532. 632. 656. 650. 703. 735. 762. 727. 776. 3'6.
351 827. 847. 864. 839. 853. 806. 783. 802. 772. 709.
36l 695. 599. 543. 452. 393. 352. 257. 226. 156.
371 73. 65. 51. 31. 15. 13. 5. 5. .
33 2. 0. 0. 0. 2. 1. 1. 1.
391 1. 1. 1. 1. 0. 2. 0. 4. U
401 3. 2. 1. 1. 2. 2. 1. 1. 1.
411 2. 0. 0. 0. 1. 2. 3. 3. 0.
421 1. 2. 1. 2. 1. 0. 0. 3. 0.
431 0. 2. 2. 0. 1. 2. 0. 1. 0. 1.
441 0. 0. 2. 1. 1. 1. 0. 0. 0. 0.
151 2. 1. 2. 1. 2. 2. 0. 0. 1. 0.
461 1. 1. 2. 0. 1. 2. 1. 1. 4.
471 3. 2. 1. 2. 1. 3. 1. 4. 3.
481 3. 1. 1. 1. 2. 1. 4. 1. 2.
491 0. 0. 1. 2. 0. 0. 0. 0. 0.
511 0. 0.

WHC-SD-WM-DP-062, REV. 0

4973

Raw Data Dump



Westinghouse Hanford Co.

G E N E R A L A L P H A E N E R G Y
Rev. 2.01

DATA REDUCTION REPORT

SAMPLE
J1427-5781 TRIP

File ID: 6a6932.CNF

Counted on:
Detector:
Geometry number: 1
Count time:

A N A L Y S I S

WHC-SD-WM--062, REV. 0

1/14/94 @ 1:39
AEA6

86403. Sec

PEAK ANALYSIS

Peak center
Initial Final

497.467 496.961
352.698 352.308
297.148 297.148
220.590 220.634
34.311 35.095

FWHM
Initial Final
8.000 1.007

34.000 41.939
30.000 9.894
26.000 29.332
16.000 28.016

PEAK RESULTS
Peak Error Limit: 25%

ID Isotope
1 2
2 Cm243

Pu236
3 Am241

Pu238
4 Pu239

Pu240
5

AEA
Frac
????,

Exp.

0.363 5.786
5.756

0.066 5.480
5.499

0.586 5.143
5.144

Peak Centroid
Obs. Diff. FWHM Ra
.4 14

1.734 0.0520.20
1.734 0.022
.475 0.0050.05
.475 0.024
.116 0.0270.14
.116 0.028

*.244

Count %err
te c/m @95

0.04 25.9
28.17 1.0

5.11 3.9

45.46 0.8

0.21 22.9

d/m

276
205
38
50

325
325

Activ L ty
uCi/G

.0

.6

.9

.8

.2

.2

0
0
0
0
0
0

.124E-0

.926 -0

.17'!-)

.22 -
.'4

.1i -)

1.015 <--valid peaks only--> 78.74

DETECTOR CALIBRATION
Energy(MEV) =

Energy range
Efficiency

4.079 + (0.0047)*Channel
MeV): 4.079 TO 6.485

= 0.1398 CPM/DPM

TOTAL COUNT DATA:

Item
Raw spectrum
Smoothed
Composite fit
Residuals

Total
111669.0
111677.5
113752.1
-2083.1

% Recovery
100.000
100.008
101.865
-1.865

jIf18

Peak
ID
1?
2
3
4
5?

Peak
Initial

11.7
626.8
147.0

1211.4
10.0

height
Final

11.7
626.8
147.0

1211.4
10.0

Tau
Initial

4 .000
17.000
15.000
13.000
8.000

Final
2.71'
3.185
0.849
2 .658
5 .685

TotaLs:



Analyzed by: T_______
ALJ

WHO-SD-WM-DP-062, REV. 0

Sc-,



Spectrum 6a6932.CNF
I Legend: Raw = .... Modeled Peaks = 1,2,.., etc Display Max.:

WHC-SD-WM-DP-062, REV. 0
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Raw
1

11
21
31
41
51
61
71
81
91

101
111
121
131
141
151
161
171
181
191
201
211
221
231
241
251
261
271
281
291
30 1
311
321
3[31

3 4 1
3 6 1
3 7 1

381

411
S2 1

431
I'1

451
461
47 1
481
491
511

AEA Spectrum:Data
0.
0.

18.
26.
20.
20.
18.
37.
28.
49.
68.
78.
92.
94.

152.
229.
244.
389.
509.
639.
846.

1156.
1314.
765.
11) 1.
14 3.
164.
185.
24 4.
34 3.
320.
271.
341.
462.
558.
617.
4 64.
172.

12.
1.
1.
0.
0.
0.
1.
1.
1.
5.
0.
2.
0

Dump for
0.
0.

18.
25.
19.
32.
26.
28.
27.
48.
71.
76.
93.

116.
157.
186.
266.
357.
480.
640.
905.

1162.
1330.
692.
176.
125.
151.
192.
273.
327.
318.
256.
326.
463.
568.
651.
445.
132.

13.
1.
2.
1.
2.
1.
0.
0.
0.
8.
0.
1.
0.

0
0

12
19
19
24
19
34
45
57
51
74
82

120
173
230
275
326
529
742
931

1228
1232

626
151
132
158
205
283
333
312
310
348
473
599
644
471
102

2
1
1
1
0
0
0
0
0
5
1
3

0.
0.

22.
12.
18.
25.
27.
40.
37.
47.
73.
83.

116.
102.
155.
186.
283.
364.
532.
693.
998.

1228.
1177.

520.
153.
132.
157.
228.
268.
344.
301.
278.
358.
476.
547.
591.
406.

91.
4.
0.
1.
0.
1.
0.
0.
2.
1.
5.
1 .
3.

6a6932
0.
0.

14.
20.
13.
28.
25.
37.
42.
63.
65.
75.
81.

133.
166.
208.
291.
410.
516.
709.
997.

1216.
1134.

503.
134.
130.
173.
252.
286.
325.
315.
293.
391.
4 60.
,521.
618
337.

74.
3.
1.
3.
1.
0.
2.
1.
1.
2.
7.
1.
5.

.CNF
0.
0.

20.
25.
23.
24.
30.
34.
44.
53.
77.
70.
99.

113.
164.
202.
316.
402.
571.
749.
968.

1196.
988.
442.
117.
142.
154.
218.
314.
318.
307.
248.
391.
506.
639.
631.
326.

55.
6.
2.
1.
1.
0.
1.
0.
0.
3.
1.
1.

21.

0.
5.

17.
21.
36.
31.
34.
41.
43.
38.
70.
76.
96.

124.
199.
234.
305.
459.
596.
799.

1010.
1278.
1025.
402.
120.
133.
200.
24 1.
289.
344.
290.
260.
403.
511.
607.
555.
277.

55.
2.
0.
0.
1.
2.
3.
2.
1.
1.
3.
1.

20.

0
17
25
18
22
25
33
34
36
49
66
72

122
110
176
228
301
444
569
810

1067
1247

959
309
126
147
177
249
285
339
280
273
390
477
604
565
251

36
0
0
0
0
1
1
0
0
2
5
0
6

WHC-SD-WM-DP-062, REV. 0

'1 F )

0.
23.
16.
16.
27.
19.
28.
29.
44.
51.
68.
68.

120.
130.
165.
234.
348.
438.
609.
833.

1059.
1257.
903.
282.
123.
154.
170.
256.
34 2
35 1
271.
329.
365.
47 1.
630.
529
232.

19.
0.

3.
0
6.

1.
0.
3.
0.
1.
6.
1.
0.
0.

0
21
19
20
29
28
24
44
40
68
86
86

13 0
142
196
2 52
238
474
575
875

1120
1252

881
2 0

22 1
41 3

0

2



G E N E R A L

Westinghouse Hanford Co.

A L P H A E N E R G Y
Rev. 2.01

DATA REDUCTION REPORT

A N A L Y S I S

WHC-SD-WM-DP-062, REV. 0
SAMPLE

J1427-5981 SPK
File ID: 7a7459.CNF

Counted on: 1/14/94
Detector: AEA7
Geometry number: 1
Count time:

@ 1:40

86402. Sec

PEAK ANALYSIS

Peak height
Initial Final
1358.5 1358.5
429.1 429.1

5388.2 5388.2
30.7 30.7
4.8 4.8
6.7 6.7

Peak center
Initial Final

357.405 357.405
299.155 298.715
225.968 225.962
53.042 53.038
42.939 42.143
29.568 28.601

Initial
22.000
22.000
22.000

258.000
4.000

10.000

FWHM
Final

16.787
17.468
16.919

1.000
0.440
2.410

Tau
Initial
11.000
11.000
11.000

129.000
2.000
5.000

PEAK RESULTS
Peak Error Limit: 25%

ID Isotope
1 Ra224

Pu236
2 Th228

Am241
3 Pu239

Pu240
4
5
6

AEA Peak
Frac Exp.

0.184 5.680 5
5.756 5

0.061 5.430 5
5.480 5

0.712 5.143 5
5.144 5

????9

????,

Centroid
Obs. Diff. FWHM
.724 -. 0440.08
.724 0.032
.454 -. 0240.08
.454 0.026
.119 0.0240.08
.119 0.025

4 . 324
4 .274
4 .211.

Count
Rate c/m

25.54

%err
@95
1.0

8.47 2.0

98.95 0.5

0.63
0.02
0.05

d/m
230
221
101

76
839
839

Actziv i Ly
uci ea

0. 104E-03
0. 996E- 1
0.456E-01
0.344E-04
). 37 -

U. 37?J-uii
6.5

154.
61.4

0.957 <--valid peaks only-->

DETECTOR CALIBRATION
Energy(MEV) = 4.080 + (0.0046)

Energy range (MeV): 4.080 TO
Efficiency = 0.1179 CP

*Channel
6.435

M/DPM

TOTAL COUNT DATA:

Item
Raw spectrum
Smoothed
Composite fit
Residuals

Total
200133.0
200133.5
192491.9

7641.1

% Recovery
100.000
100.000

96. 182
3.818

4~O

Peak
ID
1
2
3
4?
5?
6?

Fi na I
3.959
3.816
4 .205
0. 100
0. 309
1 .. 9h

Tota Ls: 132.96



Analyzed by:
ALJ

WHC-SD-WM-DP-062, REV. 0

'IVY.'



Spectrum 7a7459.CNF
1 Legend: Raw = .... Modeled Peaks = 1,2,.., etc Display Max.: 39928. 7

WHC-SD-WM-DP-062, REV. 0
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for AEA Spectrum: 7a7459.CNF
0
0

19
21
22
31
25
26
26
51
58
65
74
94

107
124
161
218
275
494

1164
2735
5066
3978

258
43
67
97

205
429
454
140
109
245
657

1240
1077

97
2
2
0
3
4
0
0
2
2
3
1
0
0

Raw Data Dump
0.
0.

17.
19.
38.
32.
33.
38.
53.
48.
45.
52.
73.
84.

113.
121.
168.
239.
338.
570.

1213.
2914.
5378.
3378.

169.
35.
55.
96.

212.
394.
403.
141.
108.
301.
743.

1368.
1044.

58.
1.
3.
1.
4.
2.
0.
1.
0.
1.
1.
0.
0.

0
0

18
18
27
33
27
39
33
39
40
62
85
80

100
121
174
205
325
582

1275
3264
5555
2821

92
32
64

112
235
418
404
116
150
300
716

1358
874

30
2
0
6
1
0
0
0
2
0
1
0
0

0. 0.0.
0.

19.
22.
21.
33.
33.
34.
38.
46.
57.
67.
68.
82.

112.
130.
165.
265.
366.
657.

1518.
3380.
5491.
2333.

81.
35.
72.

114.
234.
459.
391.
111.
145.
342.
837.

1356.
743.

30.
1.
4.
5.
2.
1.
0.
0.
0.
1.
2.
0.
0.

0.
0.

23.
23.
22.
18.
21.
33.
43.
47.
55.
69.
78.
88.

119.
138.
192.
243.
411.
689.

1545.
3724.
5597.
1833.

56.
43.
56.

132.
254.
446.
332.
105.
181.
376.
847.

1375.
652.

14.
1.
1.
4.
3.
0.
0.
0.
1.
1.
1.
2.
0.

4
17
20
28
34
27
38
49
64
50
74
75
97

100
163
183
271
393
734

1837
3925
5634
1359

49
50
76

142
299
490
287
114
164
405

1033
1421

521
6
2
4
4
3
1
0
0
1
0
2
1
0

24.
29.
25.
25.
33.
36.
37.
33.
40.
51.
72.
73.

100.
117.
173.
198.
316.
429.
848.

1987.
4275.
5190.
1039.

40.
50.
70.

157.
313.
462.
265.

91.
195.
428.

1023.
1347.

404.
5.
0
1.
2.
3.
0.
0.
0.
1.
1.
2.
0.
0.

0.
12.
18.
21.
19.
17.
28.
30.
41.
50.
51.
65.
86.
91.

130.
145.
187.
258.
440.
900.

2069.
4521.
5116.

721.
30.
48.
87.

148.
327.
478.
225.

93.
205.
484.

1085.
1475.

303.

2.

3.
1.
1.
0.
0.
0.
1.

0.
0.

WHC-SD-WM-DP-062, REV. 0

0.
26.
28.
25.
34.
32.
30

47.
38.
51.
70.
74.
82.

127.
152.
240.
289.
4 6 ,
969.

2272.
4853.
4855.

536.
36.

41 .
81.

1227 .

334.

1153.

1227.

2.

1.

0.

1.
I.

(.



Westinghouse Hanford Co.

G E N E R A L A L P H A E N E R G Y
Rev. 2.01

DATA REDUCTION REPORT

SAMPLE
J1427-5981 SPK D

File ID: 8a8672.CNF

Counted on:
Detector: A
Geometry number: 1
Count time:

A N A L Y S I S

WHC-D-WM-D-062, REV. 0

1/14/94 @ 1:41
EA8

86400. Sec

PEAK ANALYSIS

Peak height
Initial Final
1200.2
412.2

4790.0
30.6

4.3

1200.2
412.2

4790.0
30.6

4.3

Peak center
Initial Final

355.228 355.228
298.693 298.120
224.165 224.149
47.044 43.672
34.262 34.262

FWHM
Initial Final
20
18
20

264
6

.000

.000

.000

.000

.000

14
11
13

1
0

590
425
011
000
044

PEAK RESULTS
Peak Error Limit: 25%

ID Isotope
1 Ra224

Pl1236
2 Am 24 1

Pu 2 38
3 Pu239

Pu2 40
4
5

AEA Peak Centroid
Frac Exp.

0.179 5.680 5
5.756 5

0.066 5.480 5
5.499 5

0.689 5.143 5
5.144 5

????

????

Obs. Diff. FWHM
.731 -. 0510.07
.731 0.025
.469 0.0110.05
.469 0.030
.128 0.0150.06
.128 0.016

4 . 298
4 .255

Count %err
Rate c/m @95

26.89 1.0

9.85 1.9

103.26 0.5

0.58 6.9
0.04 81.6

d/m
247
237
90

118
891
891

Activit/
uci/e,

0.111E -3
U.10 7E 0
3.407/-I
0. :33) rj

(9.1(32 L' i3.02 4

0.934 <--valid peaks only--> 140.00

DETECTOR CALIBRATION
Energy(MEV) = 4.097

Energy range (MeV):
Efficiency =

+ (0.0046)*Channel
4.097 TO 6.453
0.1158 CPM/DPM

TOTAL COUNT DATA:

Item
Raw spectrum
Smoothed
Composite fit
Residuals

Total
215796.0
215795.9
202490.9

13305.1

% Recovery
100.000
100.000
93.834
6.166

Peak
ID
1
2
3
4?
5?

Tau
Initial
10

9
10

132
3

000
000
000
000
000

F intl
2 .407
1 .622
2.209
0. 100
0.01

Totals:



Analyzed by:
ALJ

WHC-SD-WM-DP- 062, REV. 0

-

'.0



1 Legend: Raw =
Spectrum 8a8672.CNF

.... Modeled Peaks = 1,2,.., etc Display Max.:

WHC-SD-WM-DP-062, REV. 0
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AEA Spectrum:
0.
0.

28.
28.
28.
25.
39.
38.
47.
76.
86.

101.
156.
197
224.
301.
439.
597.
737.

1045.
1675.
2988.
4740
2780.

75.
102.
124.
190.
271.
450.
489.
188.
256.
377.
703.

11 [3 3
855.

7.
2.
2.
1.
0.
0.
1.
0.
0.
0.
1.
2.
0.

0.
0.

21.
19.
19.
25.
37.
36.
62.
72.
80.

106.
145.
172.
224.
337.
422.
598.
876.

1120.
1757.
3054.
4935.
2040.

70.
74.

140.
194.
278.
485.
453.
191.
293.
451.
782.

1187.
789.

9.
4.
1.
3.
0.
3.
1.
1.
0.
1.
0.
1.
0.

0. 0

0.
0.

20.
28.
29.
28.
47.
52.
66.
68.
89.
94.

156.
210.
239.
332.
438.
624.
853.

1214.
1879.
3243.
4940.
1654.

78.
92.

117.
180.
299.
474.
409.
202.
264.
432.
818.

1171.
618.

2.
0.
2.
2.
1.
0.
0.
0.
0.
0.
0.
2.
0.

0.
0.

18.
18.
40.
28.
42.
60.
57.
61.
72.

131.
145.
188.
269.
338.
443.
603.
892.

1246.
1977.
3485.
5021.
1172.

79.
100.
126.
194.
302.
462.
376.
207.
309.
510.
821.

1230.
477.

1.
0.
2.
3.
0.
0.
0.
0.
0.
0.
0.
0.

Raw Data Dump

0. 0.

0.
0.

27.
32.
25.
27.
29.
47.
64.
83.
97.

118.
165.
223.
302.
349.
426.
581.
915.

1293.
2080.
3731 
4907.

816.
77.
98.

156.
204.
332.
503.
,309.
199.
334.
538.
907.

1257.
-34 7.

0.
0.
0.
2.
2.
0.
0.
0.
0.
1.
0.
0.

0.
0.

25.
22.
24.
33.
39.
45.
70.
60.

102.
123.
185.
185.
268.
373.
494.
671.
894.

1384.
2113.
3793.
4878.

527.
81.

101.
144.
199.
372.
497.
291.
222.
304.
345.
936.

1221.
236.

0.
0.
0.
2.
0.
1.
0.
0.
0.
1.
0.
0.
0. 0.

WHC-SD-WM-DP-062, REV. 0

4,2110

0.
5.

16.
24.
31.
29.
40.
56.
59.
75.
91.
97.

159.
216.
287.
321.
518.
680.
978.

1327.
2391.
4010.
4518.

320.
86.

112.
149.
186.
329.
473.
285.
216.
366.
555.

1006.
1180.

157.
2.
0.
1.
3.
1.
0.
0.
0.
0.
2.
0.
2.

0
26
24
19
30
40
33
56
52
86

105
133
145
228
304
369
502
736
910

1468
2468
4157
4403

212
79
96

158
244
399
531
254
203
370
612

1107
1146

98
1
2
1
1
0
0
0
0
0
2
1
0
0

1

far 8a8672.CNF
0

23
31
15
28
43
50
50
65
32

11 8
2 5

I 88
242
33541 B4P

414
557
718

1056
1610
26 8

3

17

397
513
1 92
24 2
3r>

0

0



WHC-SD-WM-DP-062, REV. 0

WESTINGHOUSE HANFORD COMPANY

222-S LABORATORY

ANALYTICAL BATCH
Lab Segment Serial No. Customer ID:

r>142@ ___ __ __ F7?_ __ __ __

Analysis: 2 Sample Prep:

Instrument: Procedure/ Rev:

Technologist: Date:

Starting Time: Temperature

Ending Time: Chemist:

Comments:

Description Lab ID Description Lab ID

2 I<3. t 12

3 -SS 13

4_ _ _ _ _ _ _ _ _ 14

5 r 33-5~791 15
6 5%9) 16

7 _ g 17
8 18

9 19

10 20

Standard Primary Book No. Second Book No. Third Book No. and Final Vol. of
Type and Aliquot Vol. and Aliquot Vol. Aliquot Vol. Standard

__________~R L IR2 - _____

(7 C

A-6000-881 (03/92)

IN



WHC-SD-WM-DP-062, REV. 0
ANALYTICAL BATCH SUMMARY SHEET

METHOD: DATESTART

LA-503-156 January 6, 1994
PREPARED BY DATECOMPLETE:

L.L. Fritts ,L I January 13, 1994

UNITS: uCi/mL
SPL NAME SPL ID ANALYTE RESULT #1 RESULT #2 RESULT #3 AVERAGE 25SD PREC %REC DET LIM % CT ER

STD 63843 J1420 Pu-239/40 I 57E+2 I2_.3 1.SOE-2 10

BLANK J1423 Pu-239/40 <8.0E-4 678 8.01 E-4 1000

KE72A J1428 Pu-239/40 2.25E-2 2.15E-2 2.32E-2 2.24E-2 1 71E-3 76 42.7 2.11E-3 0.9

75.2 1999E-3 0 7
731 214E-3 0i

KE72A J1428 239Spike 116.1 128.4 417E3 08
36ME-3 1 08 1

STD 83843 J1420 Pu-23M <t.78E. N/A I7E-2 21

BLANK J1423 Pu-238 <292E-3 678 2.92E-3 1000

KE72A J1428 Pu-238 <4 64E-3 <2.64E-3 3.14E-3 N/A N/A N/A 427 4 64E-3 15

. .. .1. 75 2 2 64E-3 1 2
_ 73 1 2 71 E-3 1 2

NARRATIVE: NO SPECIAL PROBILEMS/METHOD VARIATIONS IN THIS BATCH
LIST SPECIFIC PROBLEMS/VARIATIONS FOR THIS BATCH:

The results for be standard sae InuQ/L-

The results for the spike are in percent recovery

Spike duplicate is slightly Outside ot control limits, This batch is a candidate for rerun depending On avaiab'lity

of tracer.

Standard mount was recounted and results were poor Visual inspection of the mount showed it to be inadeqtuate
for a good count. Mount was unev~en and appeared to be covered seth a residue Standard result was calculated assuming the
peaks had been shifted.,

.1 -
'4



PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SPACE

5r'0Saifri Pro,iO ~ T.,.Ise 'o

.3 !4Z0.-§5$1 SECE-iLD 2-16-33 9:1 00
De'e*m*aonr meiod sead RessII Urea Craig. Coo. Reruns

P 239/40 LA-0,- 156 RECOVERY E14157 0
Caicas ercuslomer 
- ~ z 1c n-1-- 'OmLTD

EDU R211 AROCI

STP: L31843 RESULT /1- .-

STD VAL./30.5 %REC .,3

.O5r -t r-7lg3 24/ )ip

WHC-SD-WM-DP-062, REV. 0
A. - rivs.2 AraaIvat.3 Aras.4~ Ar i-

S~sH's Hrs H s

/ -/.z1 1aU

Pu 238 & 239/240: LA-503-156 (D-0) LIQUIDS STANDARD

Serial NQ. ate Counted 01/07/94 'u 236 AEA Fme. (C36) 0.231
J1420-5581 mple Volume in mL (S) 0.1 tu 238 AEA Fmc (238) 0.04

Bvach ID mple D.F. (D) 101 u 239 AEA FIe. (C239) 0.523
2403 r-acer Volume in mL (SWV) 0.05 ToaL AT Counts 5181

Rerun No igest D.F (DD) 1 Fime Counted in min (T) 30
0 racer Rook No 77B43 lrkgmund in rpm (0kg) 4

AnalysIt rcer Prpaation Date 10/12/93 tu 236 Counts 10.5
VAN SANT Pu-236 Preparation Value 3226 it 238 Counts 1.8

Da 9u-236 Decy Cord Value 3044.42 u 239 Counts 23.74

01/06/94 u-23B Tmrer Value 133 EA Count Time in min 1440

Decay me = Date Counted - Trcer Preparation Date

Pi-236 Decay Cmrd tala = Pu-236 Preparston Valur * le to the Twer of l(-in Decay TIe) / 1040.95 Il

Pu 236 Tracer Recorv = Total AT Counts / W - kg) 2 * (-36 * 100 / Pu-236 Decay Cortd Value * 5S
Pu-239/240 PiD/ = (139 * Pu-236 Decay *rd Value * SPTV * DF * DDF * (10ml/b) / (C236 * SS (2220000dpm/Cif)
Pu 238 dpm = (Total AT Counts / W) - Bkg * 2 - (2381 - (Pu-218 Tacer Value * SPEV * Pu 236 Tracer Recoery / 100)
Pu-238 pGi/mL = (Pu23 dpm * DF * DDF) / (Pu 236 Tracer Reory / 100) * (2220000dpm/pCi) *M

Relative Counting Fnor = Square Root of (1 /Pu 236 Counts) + (I / Pu 238 or 239/240 Counts) * 100

1 .57E+ 02 -] NOTE: Tracer values are in dpm/mL.

NOTE: Pu 238 Reported result i* a LESS THAN value using

20 dpm for ihe Pu-238 sample ectivty.

DEYmION IEVEIS in pCi/mL

Pu 239/240 = 1.50E-02 | Pu 238 = 1.78E-02

Data Entry by: Date: 1 2-Jan-94
IApproved by: Date: / -71 , Ceg I
Form 1 Rev. 1.4 Page 1 ot 1

J S

Iou-239/24f pCi/L

u-239/240 pCi/ml = 1.57E-01
late Counting Error = 1.0%

Pu-236 pCi/m = < 1.7E-2 5
elatie Counting Enor = 2.1%

'u 236 Tnacr Reoery = 51.2%



WHC-SD-WM-DP-062, REV. 0
PLUTONIUM 239\240 ANALYSIS - UNDIGESTED SAMPLE

/- -1-Y--

5-/ -/
Z6)

- . J/Co--SS? /



PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SPACE.

-7 7424't WHC-SD-WM

Pu 238 & 2391240: LA-503-1 56 (D-0) LIQUIDS BLANK
Ssriat No,:. ate Counted 01/07194 iu 236 AEA Fac (C236) 0.942

J1423-5681 ;ample Volume in mL (33) 0.05 u 238 AEA Fia. (C238) 0
Btch ID oaple D.F. (DF) 11 u 239 AEA Fra. (C239) 0

2403 oramcr Volume in mL (SPhY) 0.05 otal AT Counts 1674
Rerun No. igest D.F. (D F) 1 ine Counted in min (T) 30

- racer Book No 77B43 ackgmund in cpm (Bkg) 1
Anayst racer Prmnaration Date 10/12/93 u 236 Counts 20.06

VAN SANT u-236 Preparation Value 3226 u 238 Counts 0
Date. u-236 Decay Conrd Value 3044.42 u 239 Counts 0

01106/94 Iu-238 Tracer Value 133 EA Count Time in min 1440

*DP-062, REV. 0

Decay Tlne = Date Counted - Trceer Preprtion Date

Pu-236 Decay Corr'd Value Pu-236 Prparuon lalue * le LW Us poer of

Pu 236 Tacer Recavery = (Total AT Counts / TW - Bkg) '2 1 C236 t too /
)(-I2 - Decay Tnhe) / 1040.95

Pu-236 Decay Corr'd Valu *

Pu-239/240 pCi/ = (C239 - Pu-236 Decay Corrd Value * SPKV * DF * DDF (100DmL/) / ((236 * E *

Pu 238 dpm = (Total AT COunLS / I) - Bkg * 2 * C2381 - (Pu-238 Tracer Value * SPKV * Pu 236 Tracer

Pu-238 pCi/mL = (Pu238 dpm * DF * DDIl / [Pu 236 Thaer Recowry / 100) * (2220000dpm/pCi) * S

elatie Counting Enor = Square Root of [l/Pu 231 Counts) + (I / Pu 230 or 239/240 Counts)] * 100

lru-239/240 pCi/L < 8.01E-01 11 NOTE: Tracer values are in dpm/mL.

NOTE: Pu 239/240 Reported result Is a LESS THAN value

using 0.05 for the Pu-239/240 peak height.

NOTE: Pu 238 Reported result is a LESS THAN value using

20 dpm for the Pu-238 sample activity.

DETECTION LEVELS in pCi/mL
P/24/0 = 8.01E-04 Pu 238 = 2.92E-03

Data Entry by: ( Date: 12-Jan-94
Approved by: Date: /3 z Jqqq
Form 1 Rev. 1.4 Page 1 of 1

Seal No Sam e Pori - Dale Tine Issued P.O"ty

7 1423.-53S1 BEHTOLD 12-16-93 9:14 22
Dele'mal'on 4Melid Siean 'd Mesult UolS C,'gt Code Rerunt

Pu232/40 LA-503-156 uCi/MIL E14157 0
Saimle S Cuslom1 e ID

/ /-/4 - oA t / .q BLK
ainaaus C'ascuhnorS Pesulls

BEAGENT BLANK 74 95
COUNT AS uCI/' A

*G%1L VflB46 0

A/ lys -2 AnaLysi-3 AnahysI-4 Anasi-5

Hrs H'S HS HrSS

Da., e Te Co"e,'0 Lab 1 /-1 -

54.68ec-O 1 R 8-0 -3

(2220000dpm/pCi))

Recawry / 100)

lu-239/240 pQ/mL = < 8.01E-04

elative Counting Error = 100.0%
lu-238 pCi/mL < 2.92E-03
Rlative Counting Enror 100.0%
u 236 Tmer Rewovery 67.8%



WHC-SO-WM-DP-062, REV. 0

PLUTONIUM 239\240 ANALYSIS - UNDIGESTED SAMPLE
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PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SPACE

Pu 238 & 239/240: LA-503-156 (D-0) LIQUIDS SAMPLE
SariSl l Wte Counted 01/07/94 lu 236 AEA Fmra (C236) 0.357

J1428-5781 ;mple Volume in mL (N) 0.05 iu 238 AEA Frac. (C238) 0.09
Batch ID imple D.F. (DF) 11 u 239 AEA Fre. (C239) 0.532

2403 nrecer Volume in ml (SPKV) 0.05 otal AT Counts 2973
Ramran No. hgt D.F. (DDF) 1 ime Counted in min (TC) 30

0 imeer Book No 771B43 ckgrond in cpm Bkg) 3
Anayst racer Preparation Date 10/12/93 u 236 Counts 15.64

VAN SANT u-236 Preparntion Value 3226 u 238 Counts 3.94
Date u-236 Decay Cord Value 3044.42 u 239 Counts 23.29

1106194 u-238 Tracer Value 133 EA Count Time in min 1440

Decay Time = Date Counted - Tracer Ppmntion Date

Pu-236 Decay Corred Value Pu-236 Preparaton Vale * [e to the power of (-in2 I Decay fime) / 1040.95
Pu 236 Tracer teoovr = (Total AT Counts / W - Bkg) 2 * M36 * 100 / Pu-236 Decay Corrd Value * SS
Pu-239/240 ,Ci/L = (C239 " Pu-236 Decay Coxd Valir * SPV * DF DDF * (I000mL/) / C236 * E * (2220000dpmi/pCi)
Pu 235 dpm = ({Total AT Counts / 1C) - k* 2 ' (2381- (Pu-230 Traer Value ' SPKV * Pu 236 Tracer Recowry / 100)
Pu-238 pCi/mL = (Pu238 dpm * OF * DDF) / [1Pu 236 Tracer Recovery / 100) - (2220000dpm/pCi) * 0
Relatve Counting Ermr = Square Root of 1(I /Pu 236 Counts) + (I / Pu 238 or 239/240 Counts) 100

Iou-239/240 vCi/L 2.25E+01 1 NOTE: Tracer values are in dpm/mL.

NOTE: Pu 238 Reported result is a LESS THAN value using

20 dpm for the Pu-238 sample activity.
u 236 Tracer Recovery = 42.7%

DETECTON LEVEIS in pCi/mL

P23/24 = 2.11E-03 Pu 238 = 4.64E-03

Data Entry by: . }Date: 12-Jan-94
Approved by: Date: /3 I,, /91'd
Form 1 Rev. 1.4 Page I of 1

)P-062, REV. 0WHC-SD-WM-E
Se a: No Sa ie P 'ar Dale Time issued Pri'otiy

3 1428.-5781 ZCHTOLD 12-16-93 13:20 22
Deemma Oh Method Stas, a Resti Urs Charge Code Reruns

Pu200/4 LA-S:3-156 uCi/ML E14157 0
Sample Ste Cusiom,. 0D

?77_' KE72A-7/Re-os CaICuIo ns Results

COUNT AS ;:CI/L

.OYrrL Tqh43 "AN "A"'- "
ATTACH PRINTOUT

2 5' N, I D

A .1Ary 2 AnadysI 3 Artalys -4 Anayst -5

S' . - HrisW H's

DateThre OCorleed L

4ab I/ -'3
54A-6 M I 1- i0 -E3t

'u-239/240 pCi/mL = 2.25E-02
fea&tive Counting Ermr 0.9%
'u-238 pCi/niL < 464E=03

Mative Counting Errr =

_my g

1.5%



WHC-SD-WM-OP-062, REV. 0
PLUTONIUM 239\240 ANALYSIS - UNDIGESTED SAMPLE
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PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SPACE

Pu 238 & 239/240: LA-503-156 (D-0) LIQUIDS SAMPLE
.sii1 no. late Counted 01/07/94 u 236 AEA Fma (C236) 0.379

1428-5781 emple Volume in mL (s;) 0.05 In 238 AEA Fran (238) 0.082
B41t ID. ;mple D.F. (Dfl 11 iu 239 AEA Fra. (C39) 0.539

403 Tracer Volume in mL (SPnV) 0.05 'otal AT Counts 4559
Rerun N )- ibtst D.F. (DDF) 1 ime Counted in min (IT) 30

macer Book No. 7843 - kpound in clpmn (Bkg) 1
Analyst rcr Preparation Date 10/12/93 u 236 Counts 27.24

VAN SANT u-236 reparation Value 3226 u 238 Counts 5.88
Daw u-236 Decay Cor'd Value 3044.42 u 239 Counts 38.74

1/06/94 u-238 Tror 'ue 133 Count Time in min 1440

Deny Tide = Dale Counted - Trar Preparation DaLe

Pu-236 Deny (T'd Value = Pu-236 Pmparation alue * e to uts pawer or j(-n2 * Deny Tine) / 1040.95 1

Pu 236 Trader Recovery = (Tota] AT Counts / TT: - Bkg) * 2 * (236 * 100 / Pu-236 Deray Cr'd Value * SS
Pu-239/240 iCl/L = (M39 * Pu-236 Demy Cor'd Value * SPKV * DF * DDF * (I00mL/1)) / ((236 * SS * (2220000dpn/pCi))

Pu 238 dpm = [(Total AT Counts / TC) - Bkg * 2 * C2381- (Pu-238 Tracer Value * SPKV * Pu 236 Tracer Rec.,ry / 100)
Pu-238 prCi/ml = (Pu238 dpm * DF * DDF) / (Pu 236 Trer Reconery / 100) * (2220000dpm/pCi) * S

Relatine Counting Error = Square Root of [(] /Pu 236 Counts) + (I / Pu 238 or 239/240 Counts)) * 100

IPu-239/240 uCi/L 2.15E+01 NOTE: Tracer values are in dpm/mL.

'u 236 Tracer teimry = 75.2%

NOTE: Pu 238 Reported result is a LESS THAN value using

20 dpm for the Pu-238 sample activity.

DET"TION LEVELS in pCi/ml
Pu 239/240 = 1.99E-03 Pu 238 = 2.64E-03

Data Entry by: * Date: 12-Jan-94
Approved bv: _ / Date: :7, /,
Form 1 Rev. 1.4 Page 1 of 1

Senal No Samole Pont Dale Time Issued Pnony

I 1428.-5731 EEHTOLD 1-16-93 13:20 22
Oele,mea!,on MeCOo Stanearo Resul Un s Charge Code Reuns

PuTSG/40 LA-503-1Z uCi/ML E14157 0
Sample Ste Cuslomer I04 b_ \ ,KE72A
nemna,ks. CalcuIlnonS. Pesulti

COUNT AS u.:CI/L po 2 H

A Ar' S t - 2 ArIlyt .3 Analyst - 5AnalySt-

N.H, H',H'

Dale Ti e Cor e :d La J

54-(b0.-6l R-10-83)

P-062, REV. 0

u-239/240 pCi/mt = 2.15E-02
latie Counting Ermr = 0.7%

ru-238 pCi/rL = < 2.64E-03

1.2%Pelatine Counting Emr

_3 M7 7 WH.-D-WM-E



WHC-SD-WM-DP-062, REV. 0
PLUTONIUM 239\240 ANALYSIS - UNDIGESTED SAMPLE
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PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SPACE

WHC-SD-WM-
SSAI No Sarmple Pont - Date TIme Issued P'o.rty

.1 l42S. -5761 BECIATOLD 12-1903 13: 20 22'
Determnalron i ey d Star ::ard Result 01n1s Charge Code Reruns

Pt23c/40 LA-503-156 '1iL E14157 U
Samp'. Sac Customer ID

t r _Z i.iE KE72A
Oemarks. Cac cIatnoes. Results

CCUNT AS uCI/L 2 m'

516800. 1 M,

Pu 238 & 239/240: LA-503-156 (D-0) LIQUIDS AMPl.
StrialN,. ate Counted 01/07/94 u 236 AEA Fra. ((236) 0.353

1428-5781 'rmple Volume in ml, (SS) 0.05 u 238 AEA Fra. (C238) 0.089
Batch ID.: mple D.F. (DF) 11 u 239 AEA Fae (239) 0.544

2403 Traer Volume in noL (SP,1) 0.05 otal AT Counts 4966
. Rrun No. i eit D.F. (DDF) 1 Time Counted in min ('T) 30

0 racer Icek Na 77B43 -okgrnund in rpm (Bkg) a
:Ana st mcwr Preparation Date 10/12/93 u 236 Counts 23.46
VAN SANT 'u-236 Pmpartion Value 3226 u 238 Counts 5.94

7777aU-236 Day Cor'd Value 3044.42 u 239 Counts 36.16
01/06/94 u-23 Traer Value 133 A Count Time in mi 1440

Decay Time - Date Counte - Threr Prrpaon Date

Pu-236 Decay Cor'd Value = Pu-236 Prypration Value le to Lthe ower .! (-In2 Decay Time) / 1040.95 (I
Pu 236 Tracer Rerowry = (Total AT Counts / it - Bkg) * 2 * C236 " 100 / Pu-236 Decay CGrrd Vale *SS

Pu-239/240 pCl/ = (239 * Pu-236 Deray CorecL Valu * SPKV * DF * DDF * (1000mL/) / (C236 * S3 * (2220000dpm/pCi))
Pu 23B dpm = (Total AT Cntstle / iT) - 3kg * 

2 " 2301 - (Pu-230 Tracer Value * SPKV * Pa 236 Tracer Recovery / 100)
Pu-238 pCi/mL = (P230 dpm * DF * DDFI / (lPu 236 Thacer Recovery / 100) a (2220000dpm/pC.) * W
Relatie Counting Error = Squar Romt of Nl /P 236 Counts) + (I / Pu 230 or 239/240 Couts)) * 100

u-239/240 tCi/L =2.32+oi1IJ NOTE: Tracer values are in dpm/mL.

'u-239/240 pCi/mL = 2.32E-02
latioe Counting Ermor = 0.7%

)u-238 pCi/mL = 3.14E-03
elathe Countinc Enor = 1.2%

ru 236 Tracr Recovery a 73.1%

DETEOTiON LEVELS in pCi/mL

Pu 239/240 = 2.14E-03 Pu 238 = 271E-03

Data Entry by: . Date: 1 2-Jan-94
Approved by: Date: /3 -t; 12"J

DP-062, REV. 0

Form 1 Rev. 1.4 Page I of I



WHC-SD-WM-DP-062, REV. 0
PLUTONIUM 239\240 ANALYSIS - UNDIGESTED SAMPLE
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PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SPACE

-5-0 7 H-D-WW
Se..at No Sam pne poet Dale TiMe Issued P"Rony

J 1428.-5261 BECHTOLD 12-16-93 13:20 22

Dele'rna.on 'eIo( Sta'card Relu't Unrtv C.rg Code Reruns

Pu239/24 LA-503-156 EECOVERY B14157

Sam'pe Ste CUSlOPme! ID

KE 72A

SAMPLE SPIKED ip~o3B48 *< 1 IM)-
SPIKE ID

3' AYlj. Aayvt

ae T CO 'ete Lo I

2 - 10 31

Pu 238 & 239/240: LA-503-156 (D-0) LIQUIDS CHK EXT NO

$6r10 ) N. ec Counted 1/07/94 u 236 AEA Fra. (C236) 0.181

1428-5981 mple Volume in mL (SS) 0.05 u 238 AEA Frac (C238) 0.067

Btch ID mple D.. ([IF) 11 u 239 AEA Fac. ((239) 0.666

2403 racer Volume in mL (SPY) 0.05 do] AT Counts 5442

tRrun No. st DTF. (DDF) 1 hme Counted in min (TC) 30

0 racer Itook No 7843 ackground in epm (Bkg) 1

.AMn r:cer Preparation Date 10/12/93 u 236 Counts 14.23

VAN SANT u-236 Preparation Value 3226 u 238 Counts 5.24
.Date . u-236 Demv Con'd Value 3044.42 u 239 Counts 52.53

01/06/94 u-238 Tracer Value 133 A Count Time in mi 1440

Decay none = Date Counted - T.er Preparation C.te
Pu-236 Decay Corrd Value r Pu-236 Prmparauon Valr * (e to the power of 1(-In * Decay ime) / 1040.95 I

Pu 236 Threr recovey = (Total AT Counts / T - Bkg) 2 * C36 * 100 / Pu-236 Decay Cortd Va. * SS

Pu-239/240 iCi/L = (239 * Pu-236 DeAy Cored, Val. * SPKV * DF * DDF * (100mL/.)) / (236 * * (2220000dpm/pCi))

Pu 238 dpm = udota) AT Counts / IT) - ILt * 2 ' (230)- (Pu-230 hraer Value * SPKV * Pu 236 Traer Recovry / 100)

Pu-238 pCi/ml = (Pu23B 1pm * DF * DDE / ((Pu 236 Tracer Recovery / 100) * (2220000dpm/pCi) * SS
Relatie Counting Eror = Square Roat of [11/Pu 236 Counts) + (1 / Pu 238 or 239/240 Counts) * 100

rtu-239/240 pCi/L = NOTE: Tracer values are in dpm/mL.

lu-239/240 pCi/ml = 5SE-02
elative Counting Enor = 0.8%
u-23 pCi/mL 4.92E-03

lative Counting Error 1.3%
u 236 Tracer Recverv 42.%

DEOECION LEVEIS in pCi/mL

Pu2924 0 4.17E-03 Pu 238 = 4.62E-03

Data Entry by:, __ Date: 12-Jan-94
Approved by: C f Date: 3 en p I
Form 1 Rev. 1.4

A490

-DP-062, REV. 0
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Page 1 of 1



WHC-SD-WM-DP-062, REV. 0
PLUTONIUM 239\240 ANALYSIS - UNDIGESTED SAMPLE
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Pu 238 & 239/240: LA-503-156 (D-0) LIQUIDS CHK EXT NO.

SxlNo ahe Counted 01107/94 u 236 AEA Frac (C236) 0.205

1428-5981 mple Volume in mL (SS) 0.05 u 238 AEA Fnm (C23B) 0.04

Batch ID m: vople D.F. (EF) 11 u 239 AEA Frmc (C239) 0.788

2403 rarer Volume in mL (SPK2) 0.05 oLal AT Counts 5287
Renun No; iest DY. (DDIF) 1 ime Counted in min (TQ 30

0 rmor Book No 77B43 ackgmund in opm (Mkg) 8
:.Arna .t mmer Pmparalion Date 10/12/93 'it 236 Counts 14.65

VAN SANT u-236 Preparation Value 3226 u 238 Counts 2.84

Dlat. u-236 Decay CoaT'd Value 3044.42 u 239 Counts H6.41

01/06/94 u-238 Trammr Value 133 XEA Count Time in min 1440

Decay lIme Date Counted - Tracer Preparason late

Pu-236 Decay Corr'd Value = Pu-236 Prelpntion Value * teo the power of

Pu 236 Tracer Recowr = (Total AT Counts / TU - Bk) * (2 36 - 100 /

)(-In? * Decay 5me) / 1040.95

Pu-236 Decay Con'd Val. *S

Pu-239/240 pCi/L = (239 * Pu-236 Demy Cor'd Val.r * SPKN - DF * DDF - (1000moL) / (C236 ' (22000dpm/pCii)

Pu 238 dpm = (Total AT Counts /DC- Bkg 2 - C38) - (Pu-238 Tner Value ' SPRV ' Pu 236 Trarer Recoery / 100)

Pu-238 pCi/mL = (Pu230 dpm DF - DDF) / (Pu 236 Tracer Recowry / 100) * (2220000dpm/pci) * M

Reiatsl Counting Error = Sque, Root of 11 /PT 226 Caunts) + (I / Pu 230 or 239/240 Counts)) * 100

5.80E+01 d NOTE: Tracer values are in dpm/mL.

iKu 236 Traer Recovery = 45.3%

NOTE: Pu 238 Rleported result I. a LESS THAN value using

20 dpm for the Pu-238 sample activity.

DETECION LEVELS in ,Ci/mL
Pu 239/240 = 3.68E-03 |)Pu 238 = 4.37E-03

jData Entry by: Date: I2-Jan-94
Approved by: Date: /3 74, / 7z/
Form 1 Rev. 1.4 L . Page 1 of 1

PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SPACE

3b '9 WH-D-Wn M-C
Seral No Sample Point Date Tme Issued PeorIy

J 1428.-598.1 BECHTOLD 12-16-93 13:20 22
Dele1mr.naton Menod S'anta'd fes us Chege Code u-,

Pu2SS/24 LA- 3 -156 RECOVERY E14157 
Sam0Fe Sze Cuslo 0e 'D

- BB ,KE72A
rlmas cal oaos pesus
SAMPLE SPIKED 16384 9K# .Ict -. '

SPIKE ID'7f33 -2) 

SPIKE VOLUME -

COuNT AS >CI/L -6v

A a y - A Ilyst 2 Anlyst -3 Arl .ys .4 AnalysI -5

H"

P-062, REV. 0

U'

-K-

4

'I

-C Q

r>

IPu-239/240 pCi/LI

u-239/240 pCi/mi = 5.80E-02

lative Counting Ermr - 0.8%
238 pCi/mL < 4.37E-03

1.7%klaUve Counting Enor
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PLUTONIUM 239\240 ANALYSIS - UNDIGESTED SAMPLE
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Westinghouse Hanford Co.

G E N E R A L A L P H A E N E R G Y
Rev. 2.01

DATA REDUCTION REPORT

SAMPLE
J1420-5581

File ID: 4a4087.CNF

Counted on:
Detector:
Geometry number:
Count time:

A N A L Y S I S

WHC-SD-WM-DP-062, REV. 0

1/ 7/94 @ 8:45
AEA4

86405. Sec

PEAK ANALYSIS

Peak height
Initial Final
239.6 239.6
68.5 68.5

545.3 545.3
142.6 142.6

Peak center
Initial Final

318.620 320.080
268.786 264.990
185.377 184.972
135.498 135.498

Ini
36.
38.
34.
40.

FWHM
tial Final
000 44.324
000 23.801
000 56.521
000 12.417

PEAK RESULTS
Peak Error Limit: 25%

Ha [so Lope
Re? 21
Piui238

2 Am1243
Pu240

3 n237
* rrr 37 )-

AEA Peak
Frac Exp.

0.231 5.680 5
5.499 5

0.040 5.276 5
5.144 5

0.523 4.781 4
0.237 4.640 4

Centroid
Obs.
.58 5
.585
.326
.326
.95 C
.717

Diff. FWHM
0.0950.21
-. 086
-. 0500.11
-. 182
-. 1690.27
-. 0770.06

Count , rL
Rate c/m ,i9I

10.50 1.6

1.80 7.2

23.74 1.1
10.76 2.1

1.031 <--valid peaks only--> 46. 79

DETECTOR CALIBRATION
Energy(MEV) = 4.080 + (0.0017)Chanie

Energy range (MeV): 4.080 TO 6.1(7
Efficiency = 0.0873 CPM/DPM

TOTAL COUNT DATA:

Item
Raw spectrum
Smoothed
Composite fit
Residuals

Total
65322.0
65321.4
67374.6
-2052.6

Analyzed

% Recovery
100.000
99.999

1 (3.11
-3.1 .)

by:

Li'

/-C /

P-a a V
1D
1
2
.3

00
0(3
0 0
00

.n

0 0 9.y

To f- I : :

12 7
167
20
20

3 I'll
2 93 3

3
4
0
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R ),- Data Diimp for AEA Spectrum: 4a4087.CNF
1 0. 0. 0. 0. 0. 0. 0. 0. o. u

11 0. 0. 0. 0. 0. 0. 17. 42. 55. 66.
21 63 . 62. 59. 66. 58. 74. 64 . 54 . 63 . R)7 .

69. 71. 81. 65. 64. 81. 54. 80. 63. 92.
96. 95. 78. 88. 82. 88. 88. 92. 87. 87.

5 1 78. 103. 98. 83. 100. 111 . 110. 112. 97 . 107 .
61 102. 101. 119. 117. 128. 113. 122. 119. 122. 1 1.
71 139. 126. 147. 124. 149. 157. 154. 165. 184. t6zl.
3 1 71. 151 . 144 . 168. 182. 190. 186. 201 . 1 1)H
,)1 170. 182. 202. 198. 226. 194. 209. 221. 2
()1 227. 229. 216. 224. 223. 241. 244. 217. 2
11 254. 257. 260. 263. 271. 285. 278. 280. 2
21 267. 303. 278. 287. 296. 286. 298. 282. 30 1. a
31 319. 309. 306. 320. 321. 312. 309. 290. 290. 3,M.
41 263. 290. 312. 291. 295. 262. 296. 278. 261. 3 3
51 287. 300. 264. 291. 312. 300. 316. 325. 271. 288.
61 319. 344. 324. 363. 380. 369. 376. 399. 456. 395.
71 414. 475. 460. 461. 513. 522. 549. 512. 560. 539.

1 558 . 572 . 550. 537 . 589. 554 . 551 . 557 . 502 . 27 .
1)1 196. 165. 431. 410. 419. 381. 336 . 35 3. 2 94 . .

01 219 . 246 . 245 . 221. 215. 180. 168. 191. 1 1 .
1 b 5 . 124 . 123. 128. 106. 117. 100. 1) . 1 1 . -

'I 1. 911. 113. 84 . 97. 91 . 97 . ) I. (01
il 10 .1)1)3. 95. 94 . 92. 81 . 83. 87 . t(, .

ilI 10 5. 103. 118. 122. 101. 123. 97 . 10 1. I L,,.
1 107 . 132 . 122. 121. 120. 118. 140. 1 q1I. 13 5. 135
6 1 125 . 124 . 134 . 124 . 158. 133. 147 . 133 . 137 . t I.
7I I 35 . 132 . 139. 119. 140. 128. 113. 137 . 131 . I20
31 1 1 1. 126. 106. 119. 115. 136. 126. 130 . t 2 2 . 1
1)1 1 147. 118. 110. 147. 131 . 157. 145 . 130 . I'4 ). 1

0- 176. 173. 182. 200. 197. 200. 211. -200. 11. 1
226. 209. 245. 235. 242. 234. 256. 3 . 2 .

1 -L3 3. 2 2 3. 209. 217. 211 . 17*0 . 176 . 1i 8 3.
I1 1 1. 127 . 91 . 93. 85. 89. 3 . .

11 1 . 12. 49 . 35 . 36 . 16. 23 . .
I I7. 5. 8. 12. 13. 14 . I I. H

3l .3. I1I. 8. 2 . 4 . 7 .
?!1. 2. 0. 0. 1. 0. 2. o. 0

I1 .1. 0. 0. 1 . 0. 0 . I.1
1 l. 1. 1 . 1 . 0. 0 . 0 . 0 .
1 1. 0 . 0 . 0 . 0 . 0 . 0 . 0 . ..

I 1 0 . I. I1. 2 . 0 . 0. 0 . (). ..
20 . . 0. 0 . 2 . I . 0 . 0. r.

I1 .1. 1 . 3. 0 . 0. 1 . ..
01 . . 0. 0. 0 . 0 . 0. .G

f) 0. . 0 . I1. 0. 0 . I.u
0lU 0 . 0. 0. 0. 0..

! .0. 0. 0. 0. 0. 1.0
2 22. 3. 1 . I . 1 . 1. l

91 0.0. 0. 0. 0. 0. 0. 1 . 0 .
I 1 0. 0.

WHC-SD-WM-DP-062, REV. 0



jjJ-* c'-t --)'t-fl %t 0 6 t

/- P/t
Westinghouse Hanford Co.

E N E R A L A L P H A E N E R G Y
Rev. 2.01

DATA REDUCTION REPORT

SAMPLE
J1423-5681

File ID: 7a7445.CNF

A I A F * S I

WHO-SD-WM-DP-062, REV. 0

Counted on:
Detector:

1/ 7/94
AEA7

Geometry number: 1
Count time:

@ 8:46

86402. Sec

PEAK ANALYSIS

Peak center
Initial Final

355.916 355.916
240.170 240.027
224.362 224.124
208.257 207.898

In
26

136
$3
$3

FWHM
itial Final
.000 21.542
.000 1.000
.000 1. 7 8,
.000 .33

PEAK RESULTS
Peak Error Limit: 25%

Peak Centroid
Exp. Obs. Diff. FWHM
5.786 5.762 0.0240.10
5.756 5.762 -. 006

5.217 0.00
5.142
5.066

Count
Rate c/m

20.06

%err
@95
1.2

0.34 9.)
0.05 54.3 
2.05 30.0

0.958 <--valid peaks only--> 20 .40

DETECTOR CALIBRATION
Energy(MEV) = 4.089 + (0.0047)-Channel

Energy range (MeV): 4.089 TO 6.495
Efficiency = 0.1019 CPM/DPI

TOTAL COUNT DATA:

I tem
Raw spectrum
Smoothed
Composite fit
Residuals

Total
30661.0
30660.6
29528.9

1132.1

Analyzed by:

R ecovoi y
t*0 .

96.302

RW

.1 ('~t

n
Peak

Initial
929.1

12.7
9.6
5.6

height
Final
929.1

12.7
9.6
5.6

I nJ, t-
T.1

-2

2 tope
1m34 3

AEA
Frac

0.942

2.016

?

A C L

261.7



Spectrum 7a7445.CNF
1 Laqend: Raw = .... Modeled Peaks = 1,2,.., etc Display Max.:

WHC-SD-WM-DP-062, REV. 0

. . 1

. . . . .. . . . .. 1
....................... 1..

-.........-..............................
.......................................................
................................. 1.

439

7213.1



Fj Data nump for AEA Spectrum: 7a7445.CNF
r). 0. 0. 0. 0. 0. 0. 0. 0. 0
6. 0. 0. 0. 0. 0. 0. 0. 0.

2.2. 0. 0. 0. 0. 1 .2
2.0. 0. 1. 1. 2. ..

0.1.1. 0. 1. 0. ..
0.2. 1. 0. 0. 2. ..

611. 2. 0. 1. 0. 0. 1. 0. 1.
7 .1. 0. 0. 1. 1. 2. 1. 1. U

Hl0 .0. 0. 1. 2. 0. 2. 1. o.
911 .2. 2. 0. 0. 2. 1. 2. .2.

1 .2. 1. 2. 1. 4. 2. 4. 5. 1.
4.4. 0. 3. 2. 1. 1. 1.2..

i. . 3. 0. 5. 1. 4. 0. 3
2. 2. 2. 1. 4. 1. 2. 2. '1.

2. . 3. 5. 1. 3. 2. 3. i
6.0. 3. 2. 3. 3. 1.

! .2. 3. 2. 3. 5. 3.
17.1. 2. 3. 2. 3. 7.
A .1. 7. 7. 4. 4. 6. 3.

S5. 7. 9. 4. 5. 4. 7. 12. 7.
5 . 3 . 7. 9. - 9. 10. 11 . 14 . 13. .
7. 9. 3. 4. 9. 5. 16. 12. 14 . Iu
5. 12 . 9. 29. 20. 13. 11 . 9. 18. 1 .
2. 12 . 13. 14 . 8. 9. 7. 13. 16 .

17. 10. 9. 11. 12. 12. 12. 15.
12. 17. 15. 19. 20. 19. 1(). 1).

t'. 22. 21. 14. 17. 20. 15. 21.
2. 2 . 28. 31 . 32 . 31 . 24. 31,.

2 . 30. 31 . 3 1 . 4 0. 10 . .
12. 49. 41. 55. 53. . .

. 58 . 63. 79. 65. 84 . 74.i 5 .
. 72. 81 . 87. 97. 87. 106. 128 . I

I 7 . 1 111. 148 . 168 . 157 . 189 . 185 . 2 2. 23
22 292 . 289. 303. .325 . 349. 379 . I 44. l

i8 569 . 559. 623. (679 . 699. 761 . 807 .
96 92 L. 998. 874 . 970. 968. 904 . 935 .

()8. 652 . 635. 461 . 476 . 3 33 23. 20
St. 50. 40. 22. L9. 11.

o. . I . 0. 1 .
L.0. 0. 1 .i

2. 2. 2. 1 . 0. ..
.0 . 2 . I . 1. 1 . t .

I I. 0. 0. 0. ...
(). I . 0 . 0. 0 . 0 . I .
0 . 0. 0. 1 . 1 . 0. 1 . 0
I . 0. 0. 0. 1 . 0. 1 . 0

S0. 0. 0. 0. 0. 1 . 3 . ..
0. 1 . 0. 0. 0. 0. 0 . 2 .

S0. 0. 0. 0. 0. 0 .9

WHC-SD-WM-DP-062, REV. 0



Westinghouse Hanford Co.

G E N E R A L A L P H A E N E R G Y
Rev. 2.01

DATA REDUCTION REPORT

SAMPLE
J1428-5781

File ID: 6a6917.CNF

Counted on:
Detector: A
Geometry number: 1
Count time:

1/ 7/94 @ 8:46
EA6

86405. Sec

PEAK ANALYSIS

Peak center
Initial Final

496.425 496.425
359.063 359.063
297.576 297.343
225.739 225.734
134.925 134.847
127.952 127.840

Ini
8.

24.
30.
26.

122.
4.

tia
000
000
000
000
000
000

PEAK RESULTS
Peak Error Limit: 25%

AEA
Frar
????5

Exp.

0.357 5.786
5.756

0.090 5.480
5.499

0.532 5.143
5.144

??? 3-,,

????

Peak Centroid Count
Obs. Diff.'-FWHM Rate c/m

6.414 0.04
5.768 0.0180.13
5.768 -. 012
5.478 0.0020.13
5.478 0.021
5.142 0.0010.11
5.142 0.002
4.715
4.682

15.64

095
25 .0
1.3

0.978 <--valid peaks only-->

DETECTOR
Energy(MEV) = 4.08

Energy range (MeV)
Efficiency =

CALIBRATION
1 + (0.0047)
: 4.081 TO

*Channel
6.487

0.1278 CPMP/DPM

TOTAL COUNT DATA:

Item
Raw spectrum
Smoothed
Composite fit
Residuals

Total
63095.0
63102.3
62242.6

852.4

Reca'o v r

10 .) 2
1 9 8. 6,91
98 . 6 49

1.351

5fMQ

I-
Vt.-~

t- /9

A N A L Y S I S

WHC-SD-WM-DP-062, REV. 0

Pen k
ID

?

Peak
I n it ial

12.7
790.5
194.6

1272.3
11.9

2.0

height
Final

12.7
790.5
194.6

1272.3
11.9

2.0

FWHM
I F

0
26
28
23

1
0

ina 1
. 99 1
.913
.003
.882
.000
.000

fD 9

13
61

2

[ sotop

. o*) (9

(9(9(

7

0
3

Im23
P236

m -I 1
)3j3

'>239
1(340

Tota tS:

0 7
V1

U>

3.94 2.9

23.29 1.1

0.31 9.3
0.00 1000.

42.87

1
1



0)

N

(r

r
0
en

CD

£1



-- X X ~1L

- - .

NJ- -

L. 0

. .. . .

(0
rI~
a

0
0

0)

m
C

0

Li

CD

. . .

(r
Zn

(0
(D r

(D.

.'d-0
(D ZQ

n-I

A

4',

11

NJ

C



R' Data Dump for AEA Spectrum: 6a6917.CNF
0. 0. 0. 0. 0. 0. 0. 0. 0. 0.

LI 0. 0. 0. 0. 0. 0. 1. 1. 4.
21 3. 4. 6. 3. 0. 2. 3. 0. 1. 1.
3 4. 6. 2. 5. 3. 3. 1. 4. 1.
1l 6. 4. 1.1. 4. 5. 1. 1. ..

5. 2. 3. 5. 1. 3. 2. 5. .
61 7. 0. 3. 4. 4. 6. 2. 3. 2.
215. 3. 5. 3. 6. 5. 9. 6. 5. i.
36. 6. 3. 3. 3. 4. 1. 4. 3.
91 c. 2. 2. 8. 4. 6. 7. 9. 4. 3.
01 3. 3. 7. 7. 5. 8. 7. 6. 2. 3.
11 7. 4. 10. 8. 3. 10. 5. 7. 4.
21 ii. 4. 6. 11. 10. 7. 9. 18. 15.
31 5. 6. 8. 10. 12. 13. 6. 9. 6.
11 12. 8. 17. 13. 10. 13. 15. 13. 12.
51 22. 27. 15. 19. 22. 22. 28. 20. 2
61 26. 22. 23. 24. 19. 21. 32. 26. .
71 23. 26. 37. 40. 45. 46. 49. 50.
81 15. 56. 53. 51. 61. 70. 81. 51. 60

81. 94. 90. 111. 102. 105. 120. 157. [42. 1 2 .
19(. 208. 208. 251. 292. 329. 335. 364. 447. 129.
156. 525. 630. 687. 766. 843. 889. 956. 1032. 1115.
1169. 1196. 1257. 1359. 1359. 1315. 1276. 1250. 1216. 115 .
I 0. 1026. 882. 844. 711. 666. 524. 433. 370.

12 1 . 171. 157. 107. 84. 64. 40. 31. 36. .
31. 21. 16. 9. 30. 13. 14. 18.
20. 27. 19. 20. 35. 34. 32. 32.
713 34. 40. 41. 50. 60. 51. 6'.
68. 88. 83. 88. 89. 118. 146. 127.
1 . 165. 197. 207. 194. 210. 216. 262.

S 1 121. 192. 180. 167. 164. 146. 137. 1 9.
It 91. 83. 65. 74. 64. 43. 52. 56. 1(.

. 4 . 62. 57. 67. 76. 75. 79. .
1) 97. 119. 150. 152. 193. 188. 19 . -

284. 300. 388. 406. 416. 496. 515. .
650. 707. 795. 818. 769. 798. 795. 786.
76. 726. 655. 666. 575. 522. 144. 19;.
281. 239. 206. 147. 121. 96.

9. 15. 6. 5.
L. 0. 0. 0. 0.

. 0. 0. 1. 0. 0. 2.

. 3. 0. 0. 1. 0. 1.
S1. 0. 0. 1. 0. 2.
I. . I . 1 . I . 0. 1 .2..
I . 1. 0. 0. 0. 0. 2. 1.

0. 0. 0. 0. 0. 3. 1. 2. 0
. 1. 0. 1. 0. 2. 3. 2. 3

4. 6. 4. 3. 5. 2. 3. 2.
U. 0. 0. 0. 0. 0. 0. 0.
0. 1. 1. 3. 8. 21. 24.

WP

WHO-SD-WM-DP-062, REV. 0



Westinghouse Hanford Co.

G E N E R A L A L P H A E N E R G Y
Rev. 2.01

DATA REDUCTION REPORT

SAMPLE
J1428-5781

File ID: 3a3577.CNF

Counted on: 1/ 7/94 @ 8:44
Detector: AEA3
Geometry number: 1
Count time: 86401. Sec

PEAK ANALYSIS

Peak center
Initial Final

359.654 359.654
302.097 301.630
228.306 228.293

FWHM
Initial Final
20.000 15.281
18.000 12.271
20.000 15.128

PEAK RESULTS
Peak Error Limit: 25%

Isotope
t Cm243

Pu236
2 Am241

1u238
3 Pu239

P1240

AEA Peak
Frac Exp.

0.379 5.786 5
5.756 5

0.082 5.480 5
5.499 5

0.539 5.143 5
5.144 5

Centroid
Obs. Diff. FWHM
.736 0.0500.07
.736 0.020
.469 0.0110.06
.469 0.030
.132 0.0110.07
.132 0.012

Count
Rat

%r C
e c/m 995 dim
27.24 1.0 303

225
5.88 *2.4 50

66
38.74 0.8 314

.3l 1

1.000 <--valid peaks only-->

DETECTOR CALIBRATION
Energy(MEV) = 4.082 + (0.0046)

Energy range (MeV): 4.082 TO
Efficiency = 0.1231 CP

kChannel
6.437

M/DPM

TOTAL COUNT DATA:

Item
Raw spectrum
Smoothed
Composite fit
Residuals

Total
103530.0
103530.0
103481.2

48.8

% Recovery
100.000
100 .000
99 . 95 3
0.0 17

Analyzed by:
TRW

A N A L Y S I S

WHC-SD-WM-DP-062, REV. 0

Peak
[D

2

Peak
Initial
1534.2
321 .4

2150.8

height
Final

1534.2
321.4

2150.8

Ini
10.
9.

10.

Tau
tial
000
0 0

o0(9

Final
3.857
2 . 66
2 . 6

'Tota s:

[9
0
0
0
6)

.137/ -'

102E-
. 229E-
.299E-
112

71.86



1 Legend: Raw =
Spectrum 3a3577.CNF

.... Modeled Peaks = 1,2,..,. etc Display Max.:

WHC-SD-WM-DP-062, REV. 0

13

3
....... 3
................... 3 .
.................... ...... ...... ....... 3 .....

.............................. 3

2

................... 1...
...................................... ..

rZt~ '~
'-a

1 (SO. ,

3



Raw Data Dump for AEA Spectrum:

1

1
1
2

0.
0.
1.
0.
1.
1.
4.
2.
0.
3.
3.
1.
3.
6.

12.
14.
17.
47.
71.

158.
369.
905.

1895.
2000.

131.
12.
32.
46.

105.
258.
364.
114

87.
227.
527.

1278.
I1 47 5.

15 3
1.
1.
2.
3.
2.
0.
0.
0.
4.
2.
0.
0.
0.

0.
0.
1.
4.
0.
2.
2.
1.
1.
2.
4.
4.
6.
8.

13.
15.
33.
37.
75.

204.
468.
985.

2026.
1868.

76.
16.
26.
44.

120.
258.
370.
104.

94.
252.
605.

1314.
1429.

89.
1.
1.
0.
3.
2.
1.
0.
0.
0.
1.
0.
2.

0.
3.
0.
2.
0.
0.
6.
2.
3.
1.
7.
5.
9.
8.

17.
27.
36.
87.

194.
458..

1024.
2091.
1543.

34.
17.
19.
61.

143.
282.
350.

84.
100.
264.
674.

1473.
1350.

49.
0.
2.
2.
2.
3.
1.
1.
0.
0.
0.
1.
0.

0.
0.
3.
1.
1.
0.
2.
3.
3.
4.
6.
4.
5.
6.
8.

20.
22.
43.

115.
212.
511.

1109.
2088.
1377.

34.
12.
24.
87.

131.
313.
323.

72.
104.
285.
795.

1460.
1162.

20.
1.
0.
2.
4.
1.
1.
0.
0.
0.
3.
0.

0.
0.
2.
3.
0.
1.
2.
1.
0.
1.
4.
4.

11.
7.

14.
22.
34.
48.

100.
219.
510.

1254.
2235.
1124.

15.
17.
30.
80.

166.
338.
301.

77.
134.
345.
771.

1505.
1052.

17.
0.
0.
1.
0.
2.
0.
0.
1.
1.
1.
0.

0.
1.
1.
2.
1.
2.
3.
1.
4.
1.
5.
1.
4.
7.

14.
29.
30.
46.

115.
239.
586.

1368.
2283.

888.
14.
28.
37.
53.

177.
34 1.
278.

48.
139.
366.
868.

1546.
884.

6.
0.
0.
3.
3.
0.
0.
0.
0.
2.
2.
1.
0.

0
2
1
1
2
3
0
3
4

6
4
4

12
6

20
35
66

127
270
60 3

1484
2206

699
12
27
38
87

205
372
261

67
156
336
876

1525
714

2
1

3
4

0
0
0.
1.
0.
0.

WHC-SD-WM-DP-062, REV. 0

3%

0
0
2
3
3
3
3
1
2

5
7
5
6

11
23
30
77

1)32
23 
K U

2187
493

13
16
50
93.

211
34 7

1029

551

0.
(3

0.
0.0.

I

0. 0.

o.

0.

0
3
0
1
2

4
10
10
1 3
27

26
3
13

0..

3a3577.CNF
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Westinghouse Hanford Co

ALP H A ENERGY
Rev. 2.01

DATA REDUCTION REPORT

SAMPLE
,j1428-5781

File ID: 2a2515.CNF

Counted on: 1/ 7/94
Detector: AEA2
Geometry number: 1
Count time:

ANAL Y S IS

WHC-SO-WM-DP-062, REV. 0

@ 8:44

86403. Sec

PEAK ANALYSIS

Peak height
Initial Final
1334.6 1334.6
321.4 321.4

2068.9 2068.9
11.9 11.9

Peak center
Initial Final

355.874 355.874
297.768 297.439
225.636 225.630
117.789 117.649

PEAK RESULTS
Peak Error Limit: 25%

ID Isotope
I Cm243

Pu236'
2 Am241

Pu238
3 Pu239

Pu240

AEA Peak Centroid Count
Frac Exp. Obs. Diff. FWHM Rate c/m

0.353 5.786 5.750 0.0360.09 23.46
5.756 5.750 0.006

0.089 5.480 5.475 0.0050.09 5.94
5.499 5.475 0.024

0.544 5.143 5.138 0.0050.09 36.16
5.144 5.138 0.006

???? 4.630 0.31

%err
@95
1.1

2.3

0.9

d/m
285
212
56
73

320
320

9.4

.0

.3

.0

.2

.6
.(3

Activitv
uCi/ea

0.128E-0
0.956E-
0.25211 f
0.330 E
0 . 1 44
.144

0.986 <--valid peaks only--> 65.57

DETECTOR CALIBRATION
Energy(MEV) = 4.077 + (0.0047)*Channel

Energy range (MeV): 4.077 TO 6.484
Efficiency = 0.1128 CPM/DPM

TOTAL COUNT DATA:

Item
Raw spectrum
Smoothed
Composite fit
Residuals

Total
95745.0
95744.7
94865.8

879.2

Analyzed by:

% Recovery
100.000
100.000
99.082
0.918

RW

3W

GENER AL

Peak
ID
1
2
3
4?

FWHM
Initial
22.000
24.000
22.000

136.000

1
1
1

Final
9.147
9.253
8.625
1.000

Ini
11.
12.
11.
68.

Tau
tial
000
000
000
000

inal
.721
097

.92

F
5
S
5
0

Totals:



1 Legend: Raw =
Spectrum 2a2515.CNF

.... Modeled Peaks = 1,2,.., etc Display Max.:

WHC-SO-WM-DP-062, REV. 0

......... 3

........................ 3 ..
....................................................3....

............................................. ............. 3.
....................... 3

2.
.2.

1

............ 1.

....................................

................... 1

15190. o

.3

.. . 3

.

..1



Dump for AEA Spectrum:
0.
0.
1.
2.
5.
4.
6.
9.
8.

10.
6.

11.
9.

19.
15.
13.
31.
47.
54.

120.
336.
977.

1975.
1469.

114.
15.
33.
59.

130.
290.
296.

92.
96.

205.
626.

1320.
939.
103.

0.
2.
4.
2.
2.
3.
1.
0.
2.
5.
1.
1.
0.

0.
0.
2.
4.
7.
5.
8.
6.

11.
5.
6.

16.
8.

11.
16.
25.
30.
44.
89.

125.
380.

1110.
2104.
1249.

89.
16.
36.
60.

147.
318.
272.

66.
87.

249.
723.

1359.
861.

65.
1.
0.
0.
0.
0.
0.
1.
1.
1.
1.
0.
0.

0.
0.
5.
4.
2.
3.
0.
7.

10.
7.
9.

10.
11.
14.

9.
15.
46.
62.
70.

159.
439.

1181.
2169.
1023.

53.
18.
34.
76.

184.
319.
255.

74.
98.

266.
776.

1317.
764.

43.
4.
0.
3.
1.
3.
1.
0.
1.
3.
4.
1.
0.

0.
0.
2.
5.
4.
5.
5.
4.
7.
8.

11-.
7.
6.

12.
22.
19.
35.
55.

100.
168 -

492.
1334.
2138.

929.
46.
27.
41.
71.

189.
357.
240.

78.
94.

278.
7 85.

1396.
623.

19.
1.
0.
3.
2.
2.
1.
0.
1.
3.
3.
1.
0.

0.
0.
5.
4.
6.
6.
5.
7.
7.
7.
9.

10.
14.
12.
21.
26.
34.
60.
79.

196.
545.

1384.
2130.

712.
27.
24.
42.
65.

182.
312.
193.

57.
98.

352.
892.

1396.
528.

21.
0.
1.
3.
2.
1.
1.
1.
1.
2.
4.
2.
0.

WHC-SD-WM-DP-062, REV. 0

'-a. ..-

0.
0.
4.

11.
4.

10.
4.
7.
5.

13.
11.

9.
8.

20.
17.
24.
31.
57.
89.

216.
598.

1455.
2124.

584.
27.
21.
39.
96.

238.
356.
200.

65.
115.
352.

-1006.
1381.

398.
6.
0.
1.
3.
2.
2.
0.
2.
3.
1.
4.
1.
0.

0.
6.
6.
7.
7.
2.
9.
5.
6.

11.
13.
14.
17.

9.
14.
24.
36.
62.
99.

275.
666.

1744.
2012.

496.
19.
22.
47.
90.

243.
356.
146.

51.
153.
421.

1008.
1267.
355.

4.

1.

3 .
0.
3.
0.
1.
1.
4.
2.
2.

0.
1.
6.
B.
7.
7.
4,
1.
6.

10.
17.
10.
17.
18.
16.
23.
41.
51.

100.
236.
691.

1723.
1936.

207.
24.
3 3.
42.

3131.
I 36.
60.

166.
459.

1098.
1261.
259 .

2 5

0.
3.
I.
1.
0.
0.
3.
1.
3.
1.
1.

0.
6.
3.

3.
6.
4.
10.
8.
6.

6.
10.
10.
21.
21.
2 .

) 3 2

6 0.
117.

2 94.
756.

1881.
1780.

277.
21.
S .

17.

11.

1)>.

179.
.532.

11 65.
11 53.

70.

3.

1.

3.

1.

0.

Raw Data 2a2515.CNF



Westinghouse Hanford Co.

;E N E R A L A L P H A E N E R G Y
Rev. 2.01

DATA REDUCTION REPORT

SAMPLE
J1428-5981

File ID: 5a5007.CNF

Counted on:
Detector:
Geometry number:
Count time:

£//7!tCLCA

A NI A L Y S I0

WHC-SD-WM-OP-062, REV. 0

1/ 7/94 @ 8:45
AEAS

86402. Sec

PEAK ANALYSIS

Peak height
Initial Final
608.7 608.7
168.3 168.3

2222.6 2222.6

Peak center
Initial Final

357.526 357.619
301.345 301.345
226.433 225.477

FWHM
Initial Final
22.000 18.141
26.000 12.629
22.000 17.839

PEAK
Peak Error

RESULTS
Limit: 25,

!S (top 0
Cn2 43o t 2) 3 6

2 Am2 1
u2 38

3 Pu239
P 21 '

AEA Pe
Frac Exp.

0.181 5.786
5.756

0.067 5.480
5.499

0.666 5.143
5.144

ak Centroid
Obs. Diff. FWHM

5.738 0.0480.08
5.738 0.018
5.479 0.0010.06
5.479 0.020
5.130 0.0130.08
5.130 0.014

Count (I i
Rate c/m 695 

14.23 1.l 11 i
105

5.24 2.7 40
52

52.53 0.7 381
38i

0.913 <--valid peaks only--> 72 . 0 1

DETECTOR CALIBRATION
Energy(MEV) = 4.093 + (0.0046)*Chinne[

Energy range (MeV): 4.093 TO 6.118
Efficiency = 0.1376 CPM/DPMI

TOTAL COUNT DATA:

Item
Raw spectrum
Smoothed
Composite fit
Residuals

Total
113556.0
113556.0
103692.8

9863.2

Analyzed by:

Recovery
100.000
1 000

9 1.3 4

P.SI

319

Peak
Fr) I n

11
1 3
11

F L IOf,.iJ ii

0

",, t * :



1 Leqend: Raw =
Spectrum 5a5007.CNF

.... Modeled Peaks = 1,2,.., etc Display Max.:

WHC-SD-WM-DP-062, REV. 0

3
........ 3
............ .......... 3

....... 3 .

. .. 1
........... 1
......I

4

i64'.



Dump for AEA Spectrum:

L
2
1

0.
0.

31.
32.
28.
35.
49.
37
4 4.
54
56.
89.
90.
96.

147.
201.
234.
320.
426.
58 1.
828.
3 54.
178.
591.
136.

58.
82.
87.

109.
157.
2 14.
132.
138.
S8 6.

3 41,
544.
1 0 .
57.

1.
1.
0.

1.

1.
0.
1.
0.
0.
0.
0.

0
0
37
35
40
36
28
41
71
53
47
90

126
109
180
190
239
339
457
589
904

1434
2178
1444

82
51
66
78

127
161
213
117
145
209
378
586
426

28
0
0
0
0
0
2
1
0
0
2
2
1

0.
0.

29.
35.
35.
53.
43.
44.
56.
69.
74.

102.
95.

130.
150.
176.
237.
339.
436.
622.
969.

1508.
2376.
1115.

78.
40.
86.
96.

131.
191.
193.
119.
147.
226.
391.
581.
439.

18.
0.
0.
1.
0.
1.
0.
1.
0.
1.
4.
3.
0.

1
2

Rinw Dat-a 5a5007.CNF
0. 0.
0. 0.

39. 32.
30. 33.
32. 34.
35. 30.
40. 38.
40. 52.
62. 72.
64. 87.
85. 70.
74. 79.
92. 132.

122. 135.
168. 161.
211. 194.
247. 286.
336. 347.
450. 477.
625. 703.
935. 1021.
567. 1670.
318. 2324.
982. 777.

76. 54.
63. 59.
79. 74.

110. 96.
146. 161.
201. 193.
202. 170.
110. 130.
159. 194.
241. 254.
392. 412.
601. 625.
353. 264.

15. 10.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 1.
2. 0.
1. 0.
0. 1.
2. 3.
4. 1.
0. 0.

0
9

35
23
50
41
43
46
60
60
81

100
112
141
165
206
290
374
486
678

1140
1715
2280

631
63
63
79
94

159
239
169
11 3
169
290

616
199

5
1
0
0
1
1
0

I

1
1
0

0
31
31
32
41
32
37
5 '

82
72
99

125
139
168
220
306
382
467
700

10 (3 9
18 12
2 160

467
55
40
90

103
14 7
224
4 8

44 3
o30
173

4
0

0
0

70.
76.
1 (.

0

WHC-SD-WM-DP-062, REV. 0

'-7)f

0.
24.
26.
31.
31.

33.

125.
143.
178.
2 36.



Westinghouse Hanford Co.

G E N E R A L A L P H A E N E R G Y
Rev. 2.01

DATA REDUCTION REPORT

SAMPLE
J 1428-5981

File ID: 8a8659.CNF

Counted on: 1/ 7/94
Detector: AEA8
Geometry number: 1
Count time:

A N A L Y S I S

WHC-SD-WM-DP-062, REV. 0

@ 8:47

86404. Sec

PEAK ANALYSIS

Peak height
Initial Final
443.3 443.3
97.2 97.2

1614.1 1614.1

Peak center
Initial Final

351.128 351.140
295.737 291.706
220.459 219.796

FWHM
Initial Final
28
24
24

.000

.000

.000

27 . 540
19. 124
24 .296

Initial Fin,1
14
12
12

.000

.000

.0 I

2.-7

PEAK RESULTS
Peak Error Limit: 25 >

AEA Peak
Frac Exp.

'.205 5.786 5
5.756 5

0.040 5.480 5
5.499 5

0.788 5.143 5
5.144 5

Centroid
Obs.
.744
.744
.465
.465
.127
.127

D
0
0
0
0
0
0

iff. FWHM
.0420.13

0 12
0 150. 09
034
0160. 11
0 17

Count te
Rate c/m ' 95

14.65 1.3

2.34 4.8

56.41 0.7

1.632 <--valid peaks only--> 7 3.89

DETECTOR CALIBRATION
Energy(MEV) = 4.094

Energy range (MeV):
Efficiency =

+ (0.0047)*Channel
4.094 TO 6.500
0.1259 CPMI/DPM

TOTAL COUNT DATA:

Item
Raw spectrum
Smoothed
Composite fit
Residuals

Total
103095.0
103095.9
106412.0
-3317.0

Analyzed

r'k

23
9 t3

ID

pe
.9

6

a
9
K)

+:

llb

118

O Recov
100.00
100.00
103.21
-3.21

7
7

by:
P J_ _

U

-
-

-
-

. -0



I fa'1and: Raw =
Spectrum 8a8659.CNF

.... Modeled Peaks = 1,2,.., etc Display Ma:A.:

WHC-SD-WM-DP-062, REV. 0

-3

3
3

3
3
........ 3 ..
................. 3....
............................ 3......

.....................................

...........

........... I

12, .

3



Dump for AEA Spectrum:
0
0

13
23
24
26
29
33
38
46
54
62
70
93

138
193
270
414
594
789

1182
1558
158 1

623
56
5 5
70
73

113

161

2 13
307
402

2 

0
0
0
0
0
0
0

3
0
0

0.
0.

14.
28.
24.
28.
30.
41.
38.
32.
58.
69.
71.

103.
131.
214.
280.
394.
588.
868.

1166.
1604.
1566.

399.
43.
70.
83.
91.

138.
189.
156.
136.
226.
334.
432.
424.
171.

0.
0.
1.
0.
1.
1.
0.
0.
0.
0.
0.
3.
1.

0.
0.

16.
25.
24.
30.
27
28.
55.
48.
57.
75.
81.

132.
139.
186.
273.
422.
544.
924.

1261.
1603.
1584.

329.
38.
63.
79.

119.
153.
183.
158.
148.
218.
357.
396.
409.
136.

1.
0.
0.
0.
1.
0.
1.
1.
0.
0.
1.
0.
0.

0.
0.

25.
26.
27.
20.
31.
39.
41.
51.
51.
77.
89.

134.
149.
244.
:2 3 2.
428.
595.
972.

126 8.
16 15.
154 9.

2 36.
35.
55.
80.

104.
1 79.
154.
139.
158.
2 29.
29 3.
4 37
407

94
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
2.
0.

WHC-SD-WM-DP-062, REV. 0

0.
0.

23.
20.
23.
27.
27.
23.
52.
51.
61.
67.

107.
132.
172.
219.
307.
463.
664.
991.
289.
550.
390.
164.

36.
67.
92.

107.
158.
167
125.
158.
214.
329.
462.
385.

63.
0.
0.
0.
0.
0.
0.
1.
0.
1.
0.
1.
2.
0.

1
1
1

0.
5.

22.
19.
24.
21.
24.
35.
4 4.
47.
56.
78.

104.
152.
166.
228.
350.
430.
725.

1038.
1338.
1620.
1351.

105.
53.
60.
97.

107.
151.
170.
139.
161
237.
33 1
397
378.

39.
0.
0.
0.
0.
1.
1.
1.
1.
0.
1.
0.
0.
0.

0.
16.
21.
15.
13.
3 1.
25.
38.

55.
65.
89.
89.

147.
191.
245.
320.
500.
720.

1046.
1457.
1628.
1237.

77.
7.

51.
92 .

1 16.

11 .

2 6.
338.
4 2 8
373.

23.

(3

1.

0.
0.

Q1.

1.
K,

0.
25.
15.
15.
24

r0
69.

103.
120.
172.
26 1

107.
11 3 .
16 6.
1072

4I.

(.
20
15.

R2.
117.
127.
1 86.

Ba8659.CNFRI ) Ztli



WESTINGHOUSE HANFORD COMPANY

222-S LABORATORY WHC-SD-WM-DP-062, REV.
ANALYTICAL BATCH

Lab Segment Serial No. Customer ID:
A144S m P e

Analysis: Sample Prep:

Instrument: --J~ ~%7 fProcedure/ Rev: -.

Technologist: Date: G

Starting Time: Temperatue )S C

Ending Time: /t/ Chemist:

Comments- -

Description Lab ID Description Lab ID

1 t'f 11

2 p12
3 13

14 Nr 14

5 15

6 16

7:4 4s7c 18

9 19
10 20

Standard Primary Book No. Second Book No. Third Book No. and Final Vol. of
Type and Aliquot Vol. and Aliquot Vol. Aliquot Vol. Standard

A 6000-881 (03/92)



, -OAn"



WHC-SD-WM-DP-062, REV. 0
ANALYTICAL BATCH SUMMARY SHEET

METHOD: DATE START:

LA-503-156 January 19, 1904
PREPARED BY: - DATE COMPLETE:

L.L. Fritts / 7i 9 January24, 1994

UNITS: uCi/mL
SPL NAME SPL ID ANALYTE RESULT #1 RESULT #2 RESULT #3 AVERAGE 2*SD PREC %AEC DET LIM % CT ER

STD63B43 J1439 Pu-230/40 1.27E+2 975 1.74E-2 1.9

STDe3B43 J1439 Pu-239/40 115E+2 88.8 1.IE-2 1.4

BLANK J1440 Pu-239/40 <8.40E-3 55.2 8.40E-3 8.6

KES3B J1445 Pu-239/40 2.05E-1 1.98E-I 2.23E-1 2.09E-1 2.58E-2 12.4 55.9 2.04E-2 1.5
1 1 1 71.9 1.53E-2 1.3

50.7 2.45E-2 1.7

KE3B J1445 239 Spike 99.9 97.3

STD 3843 J1439 Pu-23 <2.04E-2 N/A 2.04E-2 100.0

STD83843 J1439 Pu-238 <1.31E-2 N/A I 31E-2 100.0

BLANK J1440 Pu-238 <1.45E2 55.2 1 45E-2 100.0

KE86B J1445 Pu-238 <2.65E-2 2.48E-2 3.16E-2 N/A N/A N/A 55.9 2.65E-2 2.7
71.9 2.14E-2 2.4

50.7 3.USE-2 2.8

NARRATIVE: Xn NO SPECIAL PROBLEMS/METHOD VARIATIONS IN THIS BATCH
LIST SPECIFIC PROBLEMSNARIATlONS FOR THIS BATCH:

Th, results fm the standard sein uCi/L.

The results fmr Me spike are in pecent recovery.



PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SPACE

Seria No Sanroie Pon Date Time tssued Prority

Data'nti on Me'hod St inard Pesa,! Units Charge Code Reruns

Sa0 S ze Cusloner o

/30.
5 -77 a4I6 WHC-SD-WM-DP-062, REV. 0

SA at - Analyst 4 Anaiyst-

54 6800-061 R TO83i

Pu 238 & 239/240: LA-503-156 (D-0) LIQUID STANDARD
Sniai Noi )te CoumLed 01/20/94 u 236 AEA Fma. (C236) 0.316

1439-5581 |nple Volume in mL (S) 0.100 In 238 AEA Frar (238) 0
: atch AD ;ample D.F. (DF) 101 lu 239 ALA Fri (C239) 0.586

511 racer Volume in mL (SPKV) 0.050 oIAl AT Counts 5852
Rats No. ; igest D.. (DDF) 1 J Count Time (min) ([) 60

racer Book No 77B43 ckgriund in cpro (Bkg)
, LAnalyat racer Preparation Date 10/12/93 uI 236 opm 11.97
VAN SANT u-236 Preparation Value (dpm/ml) 3226 u 238 pM 0

Date lu-236 Decey Cor'd value (dpm/mL) 3018.18 u 239 opm 22.21
1/19/94 u-238 Tr Value (dpm/mL) 133 IEA Count Time (min) 1440

LIQUID <<< Enter a Snpde Type <<<<<<<<< IPu 239/240 pCi/L 1.2732E + 02

ony 1iar Ibta CamtM - Thar N4 a.tmn t.te

Pu-234 IMy Cm'd Cua. I a-238 Pn..wrakr V.A. e 'n tt s- pd af-k2 * Thray Thyml / [040.96

Nu 238 Thcer Ie eey (ma Ar ('et. / It - Iqg) "2 * ':238 * '00 / Pu'-228 C y Oat't V.A.u * K

N-23g440 p,.A= (C!39 * N-238 yiai ' 0*4 V.A. * * IF * Qrr * l OOo/IO ) / (238 * * (222O000da/n))

Nu 238 dtfl (row AT ('at. / T1l - Bkc * 2 ' 2381 - (Pu-238 The-r V.A. * S * Nu 238 Tur Iinry / 100)

N-23M pG/nt = (P238 d - IF - OW / (N 23 Tn hey, / 00) - (22200n6p./nAi) *M

4ii (nekg ir = s in r ('A.P 238 a min) (i / (Pu 238 or 23"440 qn * m))I * 1.9- ' 100

-u 239/240 pCI/n! = 1.27E-01 DETECTION
lelative Counting Error = 1.9% LEVELS

4OTE: Pu 238 Result is a LESS THAN Value. Pu 233/240
111 238 pCI/mL = < 2.04E-02 1.74E-02

lelative Counting Error = 100.0% Pu 238
)u 236 Tracer Recovery =37.5% 2.04E-02

Data Entry by: -- Date: 21-Jan-94
Approved by: ,- Date: Jai

Form 6 Rev. 1 Page I of 1



WHC-SD-WM-DP-062, REV. 0
PLUTONIUM 239\240 ANALYSIS - UNDIGESTED SAMPLE

# /-/9-9q 1s

5YF. fr 1.7/ta-

t1%)



PLACE ANALYTICAL CARD IN BOX SELOW-DO NOT WRITE IN SPACE

3'Sc'
Sea t Samnole PO Date Tme Issued Pno..ty

Dee a cn Metsad Staa u es, UnI ts Cmarge Code Reruns

SarraC Sze Custome 0

\~-ACArmL7-L
Ca u a s Result

WHC-SD-WM-DP-062, REV. 0

11K~ 3 A,31,t 4 ArsaIst 5

-$9
4 n1, ,tt-

5 68 -61 - 10- 35

Pu 238 & 239/240: LA-503-156 (D-0) LIQUID STANDARD
SrWe___, Is Counted 01/20/94 lu 236 AEA Fra (C236) 0.333

1439-5581 smple Volume in ml. (2) 0.100 su 238 AEA Fr-at ([238) 0
k8tdi ID iple D.F. (DF) 101 u 239 AEA Frac (239) 0.559

511 racer Volume in mL (SPKV) 0.050 oLa! AT Counts 8649
* e N.. )igest D.F. (DOF) 1 T Count Time (min) (7t) 60

racr Book No 7B43 ackground in opm (Bk) 5
Analyst 'racer Pmpanation Date 10/12/93 u 236 Cpm 22.66

J VAN SANT u-236 Pre pation Value (dpm/ml 3226 SU 238 epm 0
Data u-238 Decay Cord valu pm/l ) 3018.18 u 239 epm 38.01

D1/19/94 u-238 Tracer Value (dpm/mL) 133 'A Count Tm (m 1440

IJQUID <<<<<<<<< Enter a Sample TVpe <<<<<<<<< Pu 239 /24 pC1

Beay Thre = D-z (ouai - Tn Pp.&Me lid
N-23 Day i'd Vaue = N-2 rea Va " a a She pe It M-k2 * mI ay T1r ) / 0040.95 D
NP 234 Thin (mail Ar (cia / 1t - ar .2 Mr23; - I / PN-238 hn y aes s v" *

Pu-239g4 pO = ([239 * Pu-238 Disy raid Vaks * S'V - W * * - (I000nM) / (1238 * * (22Z000.dpz/pOD
NU 208 te (T"a Ar Carl. / IT) - I* 2 * (2381- (P-238 trrn Yaku * air * N 238 Ina Imrxy / 100)

.-235 raVmla= (Pu2M da - OF * I1) / (Pu 238 na 5 ,y / IoN) (222O00dpim/pW4 6

iRein Carajg rsar = S t q. A N 234 mi) ([A / ( 23IN a to 230 - mx)) I.96 1 00

Su 239/240 pCI/mL 1.15E-01 DETECTION
elative Counting Error = 1.4% LEVELS

in pCi/mL
OTE: Pu 238 Result is a LESS THAN Value. Pu 239/240
u238 pCI/mL < 1.31E-02 1.01E-02

.lasive Counting Error = 100.0% Pu 238
u 236 Tracer Recovery = 61.4% 1.31E-02

Data Entry by: - Date:
Approved by: ' Date:

-it ,

Ht"S

Form 5 Rev. 1 Page 1 of 1



PLUTONIUM 239\240 ANALYSIS - UNDIGESTED SAMPLE

;tip -(T-FrOt- -

WHC-SD-WM-DP-062, REV. 0

r - ~) 4

& (o I/ ' -
60 - -b



PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SPACE

[ 5.&6802-O6l . ro Cl

Pu 238 & 239/240: LA-503-156 (D-0) LIQUID BLANK

aL- Counted 01/20/94 'u 236 AEA Frmn (C236) 0.888
JI440-5681 ample Volume in mL (SS) 0.050 u 238 AEA Fra. ((238) 0

Bwt D ample D.F. (F) 101 u 239 AEA Fran (239 0.028
2511 ramr Volume in mL (SPKV) 0.050 oal AT Counts 2934

Rattn Na. tgest D.F. (DDF) 1 T Count Tine (min) (7) 60
acer Book No 77B43 . kgmrund in opm (Bkg) 2

Analyst racer PrepamUon Date 10/12193 s 236 cpm 11.58
VAN SANT -238 Prepanhon ValuejjIMMJ 3226 23B cpr 0

.DateJ M-236 Dmy COrr'd vue (dpm/mL) 3018.18 239 epm 0.37
01/19/94 u-238 Traer Value (dpm/ml) 133 Count Time (min L 1440
*San*Ii TypeI

LIQUID <<K«K«<< Enter a Sam lTZ <KKKK«« so 239/2 t0 pCl/I < 8.4047E + 00

y Cor'd Vea= P= -234 Pvs.aom i * ft a he p r rt I-2 k Way ,rs) / 104.95

PuflS Th by = (TaAI AT Cab / Mt - *W - 2 ' (23 * tOO / N-235 ean Crd Vabe -

u-23ga4no ,aA = (MC39 * u-236 fey rnId Yas - - - 1111 - (toomtrh / (M8 -* (2220010.eo/p

ft 238 m = (1Th4S AT Cant. / TO - *a - 2 1 1231 - (P-238 Tn a r * . 5V - 234 n.r nry / i IN)

Pu-23S pa/ul, (runs i W - DUO / IfN 236 Thin bry / tIN) - (222ZNM/Oip )

IAi~ee Cn.AM bytRe =r -. aie r d PAN 238 n - MN) + (I / (N 238 or 239/40 di - m1 1- *6 100

NOTE: Pu 239\240 Result is a LESS THAN Value.
Su 239/240 pCI/mL = < 8.40E-03 DETECTION

deative Counting Error = 8.6% LEVELS

in pSCI/mi
OTE: Pu 238 Result is a LESS THAN Value. Pu 239(240

Su 238 pCI/mL < < 1.45E-02 8.40E-03
elative Counting Error = 100.0% Pu 238

Pu 236 Tracer Recovery = 55.2% 1.45E.02

Data Entry by: - Date: 21-Jan-94
Approved by: Date: ir C

Form 5Rev. Page1;ofI

010 2, REVI/ / ,WHC-SD-WM-DP-00Serial No Sample Por Dame Issued Prioity

DM.Wrr a oc Sai3-aro Res U s Crarge Code Rruns

Samplp S ze Cris orner D

- it / 1- -o-
Pertarksa Ca Ic lar OSSPn s rj'su

2

x~5rt r7$tt ZYA <gqo Onrj HA

Traa s 2409' 4Aaa

Form 5 Rev. I Page 1 of 1



PLUTONIUM 239\240 ANALYSIS - UNDIGESTED SAMPLE

Z931
-2

C47/Wo- v9

WHC-SD-WM-DP-062, REV. 0



PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SPACE

3 5,->3 q
Ser ,a No Samplle Por Date Time issued Prorty

Dererm anor Method Stardard Result Urs Charge Code Reruns

Sarese Size Customer 0

Pen rs.es Ca lat o ,s Resuils

WHC-SD-WM-DP-062, REV.Q-

,tt& < AV W;(4c
P~'~3~&qo I~ Y , I e y

Ana s: -2 Krh Anays, -4 Aralyst -5

54 A800 061 -R t 5i

Pu 238 & 239/240: LA-503-156 (D-0) LIQUID SAMPLE
Se- al Jll. )te Countai 01/20/94 'u 236 AEA Fra. (C36) 0.361

J1445-5781 ple Volume in nL (3) 0050 u238 AEA F7a ((238) 0.085
7.Utoh At mple D.F. (DF) 101 jtu 239 AFA Fra- ((239) 0.54
2511 racr Volume in mL (SPKV) 0.050 Iotal AT Counts 7487

Retun No. ist D.F. (DDF) 1 AT Count Time (in) (TE) 60
D rae Book No. 77B43 jckgund in opa (Bkg) 8

Ai 7raer Prepation Date 10/12/93 fu 236 cpm 18.9
J VAN SANT -236 Preparation Value (dpm/l) 3226 [u 238 cpm 4.43
..... a....... . . - 2 3 6 D ecay Cor d v lu e (dp m / l ) 3 0 1 8 1 8 2 3 9 cp m 2 8 .2 4

I119/94 u-238 Tmcer Value (dpm/ml) 133 Count Time (min) 1440
Same Typrr zz

LIQUID l <KKK Entr a sal Tye «« ___ Pu 239/240 pCi/L 2.0540E + 02

[ney Il le Ct - Th Pearati DWe
Al-238 y Ca.'d Vaise = PN235 Prertata Ve " c a Ihe per a K-hi2 * dy ir) / 1040.95 D

N 23 Theer &o.er = (tital AT Lames / &W l*) * 2 3 * I00 / ia23 lay O'd Vall * T-f

u-239140 $A = (23 * P-238 ally Laid Vlue * FY * IF * IAW * (1000lAl / (235 * Si (2220000d./p))

IN 230 ten - TA AT Calat / M) - of - 2 - r2301 - (Fu-23u Ter Wk. * flY * N 235 ace [Wsle, / 100)
iN238 p/mL (P3 ta * eI * IOW / (N 238 Tel eery / I00) (22200004,/p )s

oeilluve Causan r Knei d (lNu 235 g * 4n) + rl / (P. 230 ir 23(/240 n * mt))U 1ni 6 IN I00

u 239/240 pC/ML = 2.05E-01 DETECTION
elative Counting Error = 1.5% LEVELS

in pCi/niL
OTE: Pu 238 Result is a LESS THAN Value. Pu 239/240

u 238 pCL/rL = < 2.65E-02 2.04E-02
elative Counting Error = 2.7% Pu 238
u 236 Tracer Recovery = 55.9% 2.65E-02

Date Entry by: Date: 21-Jan-94
pproved by: . Date:

Form 5 Rev. I Page I of 1



PLUTONIUM 239\240 ANALYSIS - UNDIGESTED SAMPLE

WHC-SD-WM-DP-062, REV. 0

CC) f**~
C'

64'



PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SPACE

4 6St -O061 d t0 ii

Pu 238 & 239/240: LA-503-156 (D-0) LIQUID SAMPLE
Secfl o te Counted 01/20/94 |u 236 AEA Frac. (C236) 0.374

J1445-5781 ;mple Volume in ml () 0.050 u 238 AEA Frac. (C238) 0.084
Ba~toItD.; kple D.F. (DF) 101 au 239 AEA Frae. (C239) 0.538

51 1 nrter Volume in mL (SPKV) 0.050 otal AT Counts 8818
Rarta Na. Ist D.F. (DDF) 1 IT Count Time (rin) (TV) 60
a 'Incer Book Na 77B43 ackgund in cpm (1kg) 2
Analt .racer Preparation Date 10/12/93 lu 236 epm 25.11

VANSANT - 236 Preparation Value (dpm/mL) 3226 56 238 opm 565
D .. lu-236 Decay Cor'd vake (dpm/mL) 3018.18 239 pM 36.1

01/19/94 --238 Tracer Value (dpm/m) 133 A Count Time (min) 1440

LIQUID ««««<< Enter a Sample Type <</ Ci/L

Itsy rere = It Cm - Thna PrsNerI t

'-M234 y Cna Yaks = PN-238 ara.nhn Yak * Pkr a poorr f K-I * tor irne ) / '040.95 5

Pu 238 S &n (oalu AT Cala / or - Mr * (23 * I00 / ft-3 I a d Yaks " an
t-23/4 pA - (1230 * Pu--238 Iasy Cad Vake * fY * W)V * (i tIA)) / (3 * S* (2220000dPvI)

Ns 238 Idea (f l AT Cart. / 1TO - 1 2 1 238 - (fI-238 bn Vat.. s ,S * u 23 r Trn aoe / I)

Pu-238 ,d/wL = {PU23 dss * if * mo) / (Pu 238 flr oaery / 100) (2200rdt/A1)' w

FiUCa Erro eIA Pu238q " n ))+(I /((Puf23t Me 23/0 IN ma)), *. * lHi

Iu 239/240 pCI/mL = 1.98E-01 DETECTION
3elative Counting Error = 1.3% LEVELS

in pad/mi.

Pu 239/240
lou 238 pCI/mL - 2.48E-02 1.53E-02
lelative Counting Error = 2.4% Pu 238
1 236 Tracer Recovery 71.9% 2.14E-02

Data Entry by: ,, ... y-- S1.. - 4 Date: 21-Jan-94
pproved by: Date: 4

Zon Daevt1Paee:o
t~)C
'-1*

V. 0*1-
S, ZWHC-SD-WM-DP-062, RE

Serpl No Samtle Point Date Time Issued Proort y

Detern iniOfl Memod S anda d Resi t unts Ctruge Code s

SarDie Size Customer ID

Remra Z Culal oo oes 1

A y 4y

-Ana ijst 4 Analyst 5

H , Hr -rHr

ML"- <
cii~~~ ~~ TnHCIeSl L -.-. s s

Form 5 Rev. 1 Page I of I



PLUTONIUM 239\240 ANALYSIS - UNDIGESTED SAMPLE

WHC-SD-WM-DP-062, REV. 0

Cv-- vs- 3-7f/
Co

|-/ f- f 7 9



PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SPACE '

-V 5 458C-O61 -R al

Pu 238 & 239/240: LA-503-156 (D-0) LIQUID SAMPLE
Sacht No 4.. : Dte Counted 01/20/94 u 236 AEA Fr, (W236) 0.332

J1445-5781 ;ample Volume in ml (S) 0.050 u 238 AFA Fac. (C238) 0.091
.atohO knaple D.F. (DF) 101 u 239 AEA Fra. (C239) 0.539

2511 'racer Volume in ml (SPKV) 0.050 otai AT Counts 7213
Rer No. : igest D.F. (DF) 1 T Count Tlime (rain) (T) 60

'Rider Book Na 77B43 .ackgrund in cpm (Bkg) 5
Analyat racr Prepalion Date 10/12/93 236 opM 15.69

VAN SANT u-236 Preparation Value j(npm/m 3226 iu 238 opm 4.32
-at -- 236 Decay Cor-'d vake (dpm/ml 3018.18 1u 239 epm 25.44

1/19/94 -238 Tr Value (dpr/mI 133 Count Time (min 1440
Sample Type

LIQUID <<<<<<<<< Enter a Smple Type <<<<<<<<< Pu2.2293E + 02

eny Th = - rali.i - Thb [awatk Ie
PU-238 Ioy Cad Va. = Pu-236 N8(tuum yak. - a to (b paorr d X-k2 - LDy ThM) / '04095D

fl le Ikue, = (1AMAT a . /1It - lir - 2 - 234 - 100 / Pm,-234 fry Ca V.&. - *

Pi-nv344 PDA - (MV3 - ra-23 p, Cad v.". - 3 - N - tor -(ioOnk) / ((23 -S (222000 .n/ps

N 238 t9n (*A. a- I aTnt / M - (2381 - (N-23 T a. - - u 236 Iran nery / 100)

N-234 pM/mL (238 n - W - DI / IN Mi8 tnr y / 1to) - (220000*am/pL -

i mtan 1 8- - S m. t(I4N 38 qM -01) + (I / (1 234.23244 qf w - 2.90 - 100

u 239/240 pCI/mL = 2.23E-01 DETECTION
3elative Counting Error = 1.7% LEVELS

in plCi/Mt
Pu 239/240

lu 238 pCI/mi - 3.16E-02 2.45E-02
Aelative Counting Error = 2.8% Pu 238
)u 236 Tracer Recovery = 60.7% 3.OSE-02

Data Entry by: Date: 21-Jan-94
pproved by: - Date: - 4,. /p4f

.0WHC-SO-WM-DP-062, REV72171
Serai No Sampoe Point Date Time issued Priority

Opre'ra1o Me so Standard Result Unis Charge Code Rerun
~7

---lCI Re"S,p eSeCustom IC

Rear, Calcuiarians Rrsul s

SAn, - Anaiyst 4 Analyst. -

-$H5s

'..r.-Cr-vipij Lil.>

Form 5 Rev. 1
Page 1 of 1



PLUTONIUM 239\240 ANALYSIS - UNDIGESTED SAMPLE

-22-c3
Y/W/Sf 577

-W 7

WHC-SD-WM-OP-062, REV. 0

'-2~



PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SPACE

WHC-SD-WM-DP-062,
Ser aI No Samuoe Poin Date Time Issued Priority

Determifa:On Metmod Standard Pesuit Ur-s C"rrge Code Reruns

Sar-ole Side Customer D

Pemar0s CaicI. ao S .esu

c c7

Dai -T -'Crve e Lao J

A4.,106' ; t

Pu 238 & 239/240: LA-503-156 (D-0) LIQUID ERR

M e Counted 01/21/94 u 236 AEA Frme (C236) 0.166
J1445-5081 ample Volume in mL (SS) 0.050 u 238 AEA Free ((238) 0.149

SBato ID . mple D.F. (DF) 101 u 239 AFA Frme (C239) 0.564
i511 rmer Volume in mL (SPKY) 0.050 Potal AT Counts 14146

Rertm'No, igest D.F. (DDF) 1 T Count Time (min) (m) 60 I
0 'racer Rook No 7843 3ckgmund in epm (mkg) 8

Analyet :: mer Prpamtion Date 10112193 u 236 epm 5.79
VAN SANT n-236 Pmpamtion Value (dpm/mL) 3226 u 238 epm 5.19

Date :j 'u-236 Decay Con'd value (A pm/m 3016.17 u 239 epm 19.62
1/19/94 |u-238 Traer Value (dpm/mL) 133 A Count Time (min) 480

.apeType.-. 1
LIQUID <<<<<<<< Enter a Sample Type <I<F Pu 239/240 pCi/L 4.6623E 02

hirmm lade On.Mie - riersprn lh&

Pu-238 Ihrsy Cs'ed ViuM' Pu-238 hrewnin. V4.re * a -th por ci 1(-k2 * Dioy Thr) / 1040.95

Pu 23 rha y z (1514 AT omal / M - OWJ * 2 * (238 * I00 / Pu.238 My Cn'd Ct. *

PI-23/2411 p/ = (M39 * Pi-234 May Ca d Vu * 9V I -" * (1000m /) / ([238 * S * (2220000*n/p()
Pu 238 m = (TnbI Ar Cast. / 1I - 4-2 * 238- (N-238 Inr V.A. * 3VV * Pu 238 Than r / 100)
Pu-238 pG/. (P.238 *M * IF * 0a' / (Pu 236 Thin wy / 10) * (22200004n/pO) *

1v, fluaa. Prr Spiar Prt c (I/P 238 N .M n)+ (I / (Pu 238 ar 239/2e " oiofa I-.9 * W N1

u 239/240 p1CI/mL = 4. 66E-01 DETECTION
Delative Counting Error 4.2% LEVELS

in p-22/mL
Pu 239/240

lu 238 pCI/ml= 1. 17E-01 49E0
lelative Counting Error =5.4% Pu 238
lu 236 Tracer Recovery =50.1% 5.55E-02

Data Entry by- Date: 24-Jan-94
pproved by: Date: 9

RE

Form 5 Rev. I Page 1 of 1

(. 0

N,

CN



PLUTONIUM 239\240 ANALYSIS - UNDIGESTED SAMPLE

A J/- 5dq'-

WHC-SD-WM-DP-062, REV. 0

t -1
'4'>-



PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SPACE

Pu 238 & 239/240: LA-503-156 (D-0) LIQUID
9I-A*WR Counted 1/20/94 lu 236 AEA Fric. (36)te_____________ (C236)________ 0.184

1445-5981 ple Volume in ml () 0.050 )u 238 AEA Fril (C38) 0.073
:Mb#0:sIO~i eple D.F. (DF) 101 y 239 AEA Fre (C39) 0.605

511 Volume i ml (SPKV) 0.050 otal AT Counts 4037
D.F. (DDF) 1 T Countime (min) (C) 60

Analyjt ra Prepamtion Date 10/12/93 u 236 rpm 19.24
VAN SANT -236 Prepeartion Value (dpi/rl) 3226 u 238 epi 7.68

k-238 Dacay Con'd value (dpi/ml) 3018.18 239 pn 63.32
1/19/94 -238 Traer Value (dpi/mL) 133 Count Tune (mm) 1440

LIQUID I <<<<<<<Enter a Spie «p<<<<< Pu 239/240 CA 45149E + 02

Isy .. = it. CaaA - Trt h, bit
Pu-3 bedy Car'd V.&. = F-23 F .ri lae s al* - to ta pi e a r-In " rsnia) / 1040.N

ft= f8 a ley= (11st Ar Canss / ll - 2 - ZIG * IO / P-Z8 fmy Ca'd VT - SMY

lp--M 44 ' PA = (a N-ZG imt asd Ym - SIC * Is I" - (10004V) / (Ca. * S - (n2MoooodmN/p
N M8 al = (The AT Cast. / T4 - as -2 - Ca - (N-na Tnr lal - SWl - N M TaD r / IoN)

Pu-Z8 p[/i.L= ((I -* Is * 11i acN 23ts Ilmely / INU) (221OOOOdpal *

luis cais nt= 9s. taet serua e as t* + (I /(Punas et z3o w. mi) aW.-IOU

u 239/240 cv/m = 4.51E-01 DETECTION
elative Counting Error - 1.3% LEVELS

in pci/mnL
OTE: Pu 238 ResuIt In a LESS THAN Value. Pu 239/240

u 238 jCl/miL. . < 47E-01 1.41E-01
alative Counting Erro a 2.2% Pu 238

U 236 Tracer Recovery - 15.9% 1.47E-01

Data Entry by: . Date: 21-Jan-94
Approved by: Date: 9.

C
-N

Seral No Sample Poin Date Time Issued Priority

1IA .- oe' EETh OLDrrr 1- . q 4  I2:Y-2

De mern -- Method Standard Result Un.s Carge Code Reruns

P2 3' 2 LA - 5 '3 - 1 5 E'-R 145
Sample Sze CustOmer ID

Remarks. Calculatons. Resul s

SAMPLE S YKE: 0D

PI TE TID
- -- rflloit Z4 F

LiLIKE VOLUME TtUI

WHC-SO-WM-DP-062, REV. 0
ajy t Analyst 2 Analyst - 4 Analyst - 5

His Hrs In H's Hrs

c a rd . l i' C o m c let ed L a b

/d6o-t h-t 931

T
I-fl

N

N

CHK EXT NO.

Forn S RPa. 1 Page 1 of I



PLUTONIUM 239\240 ANALYSIS - UNDIGESTED SAMPLE

/0 z__ /3-777

WHC-SD-WM-DP-062, REV. 0



/ I
-/ ~/Z.KJ

G E N E R A L

Westinghouse Hanford Co.

A L P H A E N E R G Y
Rev. 2.01

DATA REDUCTION REPORT

A N A L Y S I S

SAMPLE
J1445-5781 SAM

File ID: 5a5034.CNF

Counted on:
Detector:
Geometry number: 1
Count time:

WHC-SD-WM-DP-062, REV. 0

1/20/94 @11:32
AEA5

86403. Sec

PEAK ANALYSIS

Peak height
Initial Final
888.8 888.8
201.5 201.5
1309.3 1309.3

8.9 8.9
2.9 2.9
4.1 4.1
5.2 5.2

3
2
2

In
54
98
24
99
89
72
62

Peak center
itial Final
.992
.147
.215
.584
.984
.754
.678

355
296
223
99
87
72
60

860
610
445
075
056
098
371

FWHM
Initial Final In
22.000 18.795 11
22.000 15.898 11
24.000 20.609 12
48.000 1.000 24
8.000 0.709 i

14.000 1.072 7
16.000 5.743 8

PEAK RESULTS
Peak Error Limit: 25%

ID [sotope
I Cm2.43

Pt:236
2 Am24 

Pu2 38
3 Pu2 3 9

Pu240

AEA Peak
Frac Exp.

0.361 5.786 5
5.756 5

0.085 5.480 5
5.499 5

0.540 5.143 5
5.144 5

???? 4
??? 4
???? 4
???? 4

Ceritroid
Obs.
.762
.762
.483
.483
.139
.139
.555
.498
.428
.373

Diff. FWHM
0 .0240 .09
-. 006
-. 0030.07
0. 0 16
0 .0040 . 10
0. 005

Count %err
Rate c/m 095

18.90 1.2

4.43 2.9

28.24 1.0

0.22
0.01
0.01
0.13

11.6
187.
137.
19.7

0.986 <--valid peaks only--> 51.58

DETECTOR CALIBRATION
Energy(MEV) = 4.089

Energy range (1MeV):
Efficiency =

+ (0.0047)*Chaiinel
4.089 TO 6.496
0.1371 CPM/DPM

TOTAL COUNT DATA:

Item
Raw spectrum
Smoothed

Total
75340.0
75339.9

2 Recovery
100.000
100.000

Peak I
ED
1 a

4?

77 5

Tal
itial
.000
.000

.0 0

Fina I
3.00

T ta s :

20 .
206. o

e.

-

u a
U.9 -



Composite fit
Residuals

74821.4
518.6

Analyzed by:

99.312
0.688

ALJ

WHC-SD-WM-DP-062, REV. 0

C-
'-fl * ;



Spectrum 5a5034.CNF
1 Lcgend: Raw = .... Modeled Peaks = 1,2,.., etc Display Max.:

WHC-SD-WM-DP-062, REV. 0

U

3
3
.. ......... 3 .
.... ... .. .. . ..... ... . .... ..3 . .. ..

...... 3 . . . . . . . . . . . . . . . . . .3. . . .3

2
.2. ..
.2..

1..1........ . .
............................. I......

..................................... 1

. .. .. . . . . . . . . .. 1

Cr)
'~' <2

9983.2



Raw Data Dump for AEA Spectrum:

1. 0
0
9
3

i1
4
8
7
9
7

13
12
11
19
26
43
45
75

100
224
416
2 55

1372
856

79
3 1
4 4
61

113
24 5
199
[03

2 4

2 (

613

0
0
0
0
2
2
0

4
0

511 0.

0.
0.
6.
4.
5.
7.
8.
8.
6.
6.
6.

15.
14.
25.
20.
34.
57.
91.

133.
264.
471.
915.

1294.
722.

59.
33.
40.
87.

141.
217.
209.
101.
140.
287.
602.
903.
560.

40.
1.
0.
0.
0.
1.
4.
1.
1.
0.
3.
2.
0.
0.

0.
0.
4.
3.
1.
8.
5.

13.
5.
7.

11.
16.
10.
24.
32.
38.
55.
78.

159.
273.
530.
989.

1385.
615.

45.
26.
54.
82.

111.
228.
209.

74.
152.
310.
608.
889.
486.

37.
0.
0.
0.
0.
0.
0.
0.
0.
0.
1.
7.
0.

0.
0.
3.
6.
5.
9.
9.
5.

11.
8.
6.
8.

14.
20.
22.
38.
55.
76.

160.
295.
555.

1009.
1309.
529.

24.
33.
41.
88.

165.
220.
192.

92.
169.
311.
645.
869.
461.

18.
1.
0.
2.
0.
0.
0.
1.
2.
0.
2.
4.
0.

0.
0.
6.
5.
8.
5.
6.
6.
4.

13.
9.
9.

16.
15.
26.
37.
53.

101.
141.
.255.
571.

11090.
1,339.
436.

36.
29.
68.
79.

153.
24 1.
172.

72.
167.
349.
775.
8 93.
,334.

12.
0.
0.
0.
1.
1.
0.
1.
0.
0.
2.
3.
1.

0
0
3
6
2
7
9
4

15
12

9
9

15
27
24
39
66

100
157
326
636

1182
1293

369
30
32
43

101
175
237
154
100
169
391
742
904
303

5
1
0
0
0
2
0
0
0
0
2
1
0

0
0
7
3
6
8
6
7
7
8
8

10
18
23
22
36
77
97

178
295
688

1150
1241

244
32
44
79
88

173
262
147
113
217
405
691
877
204

5
0
0
0
1
0
3
2
0
2
2
3

0
3
5
7
6
2
5
5

14
11
12

3
19
21
22
44
74

105
170
341
742

1292
1094

215
16
49
60
91

200
239
115
102
224
4 2 7
777
804
175

0
0
0
1
0
0
1
2

I
1
0

0
4
4
2
5
8
4
5
9

11
7

11
13
3.
35
5.6
64

102
193
378
757

1206
1076

166
26
3(j

81
I 09
181
256
118
110
202

7 >3
ill

0
L0

0.
0.

(.

208

12
5
8
S

1. 0
1 7

113
208
401
805

1 30 9
991

119

I26)
.5(5

WHC-SD-WM-DP-062, REV. 0

,5a5034.CNF



- - -

Westinghouse Hanford Co.

G E N E R A L A L P H A E N E R G Y
Rev. 2.01

DATA REDUCTION REPORT

SAMPLE
J1439-5581 STD

File ID: 2a2545.CNF

Counted on: 1/20/94
Detector: AEA2
Geometry number: 1
Count time:

@11:29

86401. Sec

PEAK ANALYSIS

Peak center
Initial Final

351.823 352.329
220.267 218.787
58.910 58.395

FWHM
Initial Final
28.000 28.397
32.000 38.467
188.000 1.000

Tau
Initial
14.000
16.000
94.000

PEAK RESULTS
Peak Error Limit: 25%

ID Isotope
I Cm243

Pu236
2 Pu239

Pu240
3

AEA Peak Centroid Count
Frac Exp. Obs. Diff. FWHM Rate c/m

0.316 5.786 5.738 0.0480.13 11.97
5.756 5.738 0.018

0.586 5.143 5.111 0.0320.18 22.21
5.144 5.111 0.033

0.022 4.357 0.00 0.83

%err
@95
1.5

1.1

6.2

d/m
140
104
190
190

7

8
8
7
7
1

0
0
0
0
a

Activity
.:Ci7 ea

.634E-04

.472E-04

.859E-04

.859E-04

.319E-05

0.924 <--valid peaks only--> 35.01

DETECTOR CALIBRATION
Energy(MEV) = 4.082 + (0.0047)*Channel

Energy range (MeV): 4.082 TO 6.489
Efficiency = 0.1165 CPM/DPM

TOTAL COUNT DATA:

Item
Raw spectrum
Smoothed
Composite fit
Residuals

Total
54553.0
54553.0
50411.0
4142.0

Analyzed by:

% Recovery
100.000
100.000
92.407
7.593

ALJ

r*) (..~

A N A L Y S I S

WHC-SD-WM-OP-062, REV. 0

Peak
ID
1
2
3

Peak
Initial
346.0
618.1

38.4

height
Final
346.0
618.1

38.4

Final
2.884
3.975
0. 100

TotaLs:



1 Legend: Raw =
Spectrum 2a2545.CNF

.... Modeled Peaks = 1,2,.., etc Display Max.:

WHC-SD-WM-DP-062, REV. 0
3 .
3..
.3.
.3..
.. 3.
.3..
2...
2....
2....
.2 ...

.2 ...

.. ...

21.
.....

.....
2....

2.
.2.

.2

...

...... 2

.............. 2

......................... 2.

..................................... 2 ..
.-........................................... 2..

........................ 2 .....

1
.....

................. 1..

............................... 1.

.................................... 1

.... I

4945.2

2.

1.
.1 .1



Dump for AEA Spectrum:

0.

0.
0.

22.
46.
29.
37.
41.
31.
51.
55.
63.
66.
71.
78.

104.
128.
149.
189.
247.
333.
455.
621.
654.
305.

44.
36.
50.
64.
69.
74.
88.

114.
193.
220.
293.
337.
161.

12.
0.
1.
0.
0.
0.
0.
5.
2.
0.
4.
2.

0.
0.

30.
40.
38.
51.
43.
40.
57.
57.
73.
68.
86.
72.
92.

130.
137.
200.
241.
310.
445.
609.
579.
232.

37.
53.
53.
53.
60.
73.
97.

131.
157.
232.
321.
333.
155.

7.
0.
0.
0.
0.
1.
0.
0.
0.
1.
4.
1.

0. 0.

0.
0.

24.
29.
46.
48.
35.
58.
53.
58.
65.
77.
84.
83.

117.
140.
149.
208.
249.
308.
494.
636.
582.
221.

41.
43.
46.
63.
64.
77.
84.

138.
181.
219.
309.
341.
134.

9.
0.
0.
0.
0.
1.
1.
2.
0.
0.
4.
2.
0.

0. 0.
0. 7.
9. 29.
6. 30.
6. 43.
3. 42.
8. 54.
3. 56.
8. 51.
2. 54.
0. 63.
2. 64.
4. 83.
2. 95.
7. 109.
8. 117.
4. 165.
7. 216.
6. 264.
8. 349.
7. 500.
3. 633.
5. 528.
0. 136.
9. 34.
6. 46.
2. 58.
2. 56.
6. 63.
1. 79.
4. 122.
2. 138.
1. 183.
4. 260.
0. 347.
9. 269.
0. 74.
0. 3.
0. 0.
0. 0.
0. 1.
1. 1.
2. 0.
0. 0.
0. 1.
0. 1.
3. 1.
1. 3.
1. 0.
0. 0.

0
28
42
28
40
51
31
51
62
51
75
77
95
93

106
136
165
206
271
373
523
616
521
121

39
59
64
72
78
75
88

140
'152
269
336
281

69
0
0
0
0
0
1
0
0
0
2
4
0
0

I
0

WHC-SD-WM-DP-062, REV. 0

$11')

0.

2a2545.CNFRaw Data



G E N E R A L

Westinghouse Hanford Co.

A L P H A E N E R G Y
Rev. 2.01

DATA REDUCTION REPORT

A N A L Y S I S

WHC-SD-WM-DP-062, REV. 0
SAMPLE

J1439-5581 STD
File ID: 3a3605.CNF

Counted on:
Detector:

1/20/94
AEA3

Geometry number: 1
Count time:

@11:30

86406. Sec

PEAK ANALYSIS

Peak height
Initial Final
1112.2 1112.2
2092.8 2092.8

45.7 45.7
6.2 6.2
9.3 9.3

Peak center
Initial Final

363.297 363.297
231.191 231.188
109.598 109.185
86.556 85.296
52.658 52.250

FWHM
Initial F
14.000 7
16.000 7

176.000 1
8.000 1

22.000 32

PEAK RESULTS
Peak Error Limit: 25%

11) Isotope
1 Pu236

Cm24 3
2 Pu239

Pu240

AEA Peak Centroid
Frac Exp. Obs. Diff. FWHM

0.333 5.756 5.752 0.0040.04
5.786 5.752 0.034

0.559 5.143 5.145 -. 0020.04
5.144 5.145 -. 001

0.017
???? 9

????5

Totals:

4 . 584
4.474
4 .322

0.00

0.910 <--valid peaks only-->

Count
Rate c/rm

22.66

38.01 0.8

1.17
0.18
0.32

61.84

DETECTOR CALIBRATION
Energy(MEV) = 4.08

Energy range (MeV)
Efficiency =

1 + (0.0046)+Channel
4.081 TO 6.437
0.1280 CPM/DPM

TOTAL COUNT DATA:

Item
Raw spectrum
Smoothed
Composite fit
Residuals

Total
97905.0
97905.0
89774.4

8130.6

% Recovery
100.000
100.000
91.695
8.305

Analyzed by:

Peak
ID

2?
3
4?,

2?

nal
781
897
000
851
506

In
7

SI
4
11

Tati
itial
009

000
000

oi

1 .

%err
@95
1.1

1< i

7
(1/111
d/

297
4.9
28.0
16.6



A LJ

WHC-SD-WM-DP-062, REV. 0

4



I Legend: Raw =
Spectrum 3a3605.CNF

.... Modeled Peaks = 1,2,.., etc Display Max.:

WHC-SD-WM-DP-062, REV. 0

.2 ...

. . . .

.2..

.2.

.. . .2.
2.

................. 2

................................. 2

.................................. 2

.1

.1

IJ1

14, Q.



AEA Spectrum:
0
0

15
15
16
20
24
13
23
26
41
47
62
66
78
94

126
168
238
351
504
793

1317
2261

114
33
26
36
61
84

117
139
146
24 5
393
721

104 2
188

0
0
0
1.
0
0
0
0.
0
1.
0.
0.
0.

0.
0.
9.
8.

14.
29.
21.
33.
28.
25.
35.
39.
52.
57.
85.

108.
135.
201.
244.
339.
513.
748.

1360.
2243.

78.
31.
24
44.
68.
73.

105.
.128.
185.
242.
391.
745.

1131.
106.

0.
0.
1.
0.
0.
0.
0.
0.
2.
0.
1.
0.
0.

0.
0.

18.
26.
17.
19.
19.
19.
26.
38.
41.
54.
60.
69.
74.

108.
139.
202.
261.
355.
530.
800.

1479.
2104.

47.
32.
39.
32.
62.

106.
132.
125.
180.
282.
441.
815.

1127.
45.

0.
0.
0.
0.
0.
0.
0.
0.
0.
1.
1.
0.

0.
0.

13.
11.
17.
25.
17.
20.
34.
36.
45.
44.
51.
69.
93.

131.
134.
215.
263.
400.
590.
869.

1582.
1847.

37.
21.
33.
46.
68.
76.

120.
138.
215.
312.
467.
838.

1221.
34.

0.
0.
0.
0.
0.
0.
0.
0.
0.
1.
0.

0.
0.

10.
16.
24.
18.
25.
29.
29.
40.
43.
41.
62.
90.
93.
97.

126.
204.
262.
390.
574.
961.

1541.
1615.

33.
28.
39.
39.
61.
89.

120.
158.
218.
311.
464.
921.

10 97.
6.
0.
0.
0.
1.
1.
0.
0.
0.
0.
0.
1.

0. 0.

0.
0.

13.
17.
18.
16.
22.
18.
34.
25.
53.
47.
54.
73.
95.

121.
133.
209.
269.
407.
554.

1013.
1729.
1277.

27.
28.
35.
55.
73.
92.

128.
143.
221.
328.
539.
939.

1038.
5.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.

0.
3.

16.
13.
19.
17.
29.
16.
33.
33.
48.
44.
65.
69.
93.

121.
170.
215.
321.
404.
592.

1078.
1850.
970.

30.
30.
32.
47.
65.
96.

122.
156.
187.
363.
577.
936.
880.

0.
0.
0.
0.
1.
1.
1.
0.
0.
0.
0.
0.

0
20
11
12
13
22
34
24
33
36
44
61
57
71
93

141
164
255
371
464
677

1096
1891

64 4
19
23
50
42
89

111
138
161

2 17
353
587
986
723

0
0
0
1
0
0
0.

0.
0,00.

1
0

0
17
14
23
12
20
28
31
26
38
48
51
71
95
86

131
176
257
336
446
685

1192
208 3

4 1
23
22
4 3
64
7 6

104

162

12 235 0
6 1

1 02 3
530

0
0
0

0

1
0
a

C.
13.
20.
1<.

23
2 U .

111.

15 0.
2.
73

0. 0.

WHC-SD-WM-DP-062, REV. 0

for 3a3605.CNFRavi Data Dump
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Westinghouse Hanford Co.

G E N E R A L A L ) H A E N E R G Y
Rev. 2.01

DATA REDUCTION REPORT

SAMPLE
J1440-5681 BLK

File ID: 4a4113.CNF

Counted on: 1/20/94
Detector: AEA4
Geometry number: 1
Count time:

@11:31

86402. Sec

PEAK ANALYSIS

Peak center
Initial Final

362.245 362.245
229.778 229.715

FWHM
Initial Final
14.000 5.861
22.000 55.923

PEAK RESULTS
Peak Error Limit: 25%

Peak
Tsotope
Cm244
Cm24 3

2 11u239
Pu 2 4 0

AEA
Frac

0.888

Peak Centroid Count
Exp. Obs. Diff. FWHM Rate c/m
5.796 5.785 0.0110.03 11.58
5.786

0.028 5.143
5.144

5.785 0.001
5.162 -. 0190.26
5.162 -. 018

'err
995
1.5

0.37 9.2
1 .

0.916 <--valid peaks only-->

DETECTOR C
Energy(MEV) = 4.082

Energy range (MeV):
Efficiency =

ALIBRATION
+ (0.0047)
4.082 TO
0.0867 CPM/DPM

TOTAL COUNT DATA:

Item
Raw spectrum
Smoothed
Composite fit
Residuals

Total
18776.
18776.
17202.

1573.

0
0
5
5

Analyzed by:

% Recoverv
100.000
100.000
91.619
8.381

ALJ

A N A L Y S I S

WHC-SD-WM-DP-062, REV. 0

P ak

SIn
I6

6

Peak
itial
77.0
13.3

height
Final
677.0

13.3

Init ml
7.00

11 .0 (j (

To ! :; 11.95

*Channel
6.488



Spectrum 4a4113.CNF
1 Lwejend: Raw = . . . Modeled Peaks = 1,2,.., etc Display Max.:

WHC-S-WM-DP-062, REV. 0

.... 1............
........................ ... 1..

............................................. ............. 1I......

................................................................ 1I

QuJf

444 5 . 2

S.



AEA Spectrum:

2

0.
0.
0.
0.
0.
0.
0.
0.
1.
0.
0.
3.
0.
1.
1.
3.
0.
0.
1.
7.
0.
4.
6.

13.
3.

12.
16.
28.
24.
35.
51.
67.
87.

122.
209.
522.
735.

10.
0.
0.
0.
0.
0.
1.
0.
0.
1.
0.
1.
0.
0.

0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
2.
2.
1.
0.
0.
1.
0.
1.
4.
4.
5.
9.

12.
13.
15.
23.
24.
35.
50.
50.
63.

100.
127.
225.
555.
716.

1.
0.
0.
0.
1.
0.
0.
1.
0.
0.
0.
0.
1.

0.

1
2
5
6

0.
0.
0.
1.
0.
1.
2.
2.
0.
0.
4.
1.
0.
1.
4.
1.
1.
0.
1.
5.
5.
7.

10.
7.
9.

15.
17.
19.
30.
32.
52.
72.
99.

143.
241
605.
631.

1.
0.
0.
0.
0.
0.
1.
0.
0.
0.
0.
1.
0.

0.
0.
0.
0.
0.
0.
2.
0.
1.
1.
1.
1.
0.
1.
0.
0.
1.
2.
0.
4.
2.

10.
13.
12.
5.

20.
19.
32.
33.
39.
51.
55.

102.
138.
305.
582.
453.

0.
1.
0.
1.
0.
0.
0.
0.
0.
0.
1.
1.
0.

0.
0.
0.
0.
0.
0.
0.
2.
0.
0.
0.
0.
0.
0.
0.
2.
0.
2.
2.
2.
3.
7.

10.
7.

10.
20.
24.
30.
26.
42.
60.
68.

123.
163.
296.
558.
304.

0.
0.
0.
1.
0.
0.
0.
0.
0.
1.
1.
0.
0..

0.
2.
0.
0.
0.
0.
0.
0.
0.
0.
1.
0.
0.
1.
0.
0.
2.
2.
4.
2.
5.

11.
9.
9.
3.

22.
21
20.
41.
46.
64.
90.

108.
176 .
352.
54 4
190.

0.
0.
0.
0.
0.
1.
0.
0.
0.

0,
0.
0.

RE V. o

for 4a4 113.CNFRaw Data Dump
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Westinghouse Hanford Co.

G E N E R A L A L P H A E N E R G Y
:Rev. 2.01

DATA REDUCTION REPORT

SAMPLE
J1445-5781 DUP

File ID: 6a6944.CNF

Counted on: 1/20/94
Detector: AEA6
Geometry number: 1
Count time:

A N A L Y S I S

WHC-SD-WM-DP-062, REV. 0

@11:33

86402. Sec

PEAK ANALYSIS

Peak center
In

497
355
297
222

90

itial Final
.333 496.763
.037 354.164
.900 297.900
.581 220.937
.701 88.529

Initial
10.000
30.000
30.000
30.000
16.000

FWHM

PEAK RESULTS
Peak Error Limit: 25%

Pok
ID :sotope

1) p024 3
Pt236

) Amn2l1
12 38

0 Pu239
Pu240

To a .

AEA
Frac Exp.

Peak Centroid
Obs. Diff. FWH

???? 6.423
0.374 5.786 5.753 0.0330.19

5.756 5.753 0.003
0.084 5.480 5.489 -.0090.05

5.499 5.489 0.010
0.538 5.143 5.127 0.0160.17

5.144 5.127 0.017
???? 4.505

0.996 <--valid peaks only-->

Count
M Rate c/rm

0.04
25.11

%err
@95
26.6
1.0

5.66 2.9

36.10 0.9

0.45 12.1

66.87

DETECTOR CALIBRATION
Energy(MEV) = 4.089 + (0.0047)

Energy range (MeV): 4.089 TO
Efficiency = 0.1292 CP

*Channel
6.495

M/DPM

TOTAL COUNT DATA:

Item
Raw spectrum
Smoothed
Composite fit
Residuals

Total
96653.0
96663.0
96995.8

-342.8

% Recovery
100.000
100.010
100.355
-0.355

Pe a k
1D

Peak
Initial

11.2
826.5
176.2

1319.4
10.4

height
Final

11.2
826.5
176.2

1319.4
10.4

Final
1.032

40.122
11.562
36.379
77.409

FiIn

I1
15
15

Tau
itia I
.0 )()
.000

0 0

1)8

2 79.4
279.4 .12



Analyzed by:

WHC-SD-WM-DP-062, REV. 0



Spectrum 6a6944 .CNF
1 Ie(Jnd: Raw = .... Modeled Peaks = 1,2,.., etc Display Max.: 10 194 .

WHC-SO-WM-DP-062, REV. 0

4
.4.4..
............. 4.....
... .... ... .. ... .... ... .... ... .4 ...

. . . . . . . . . .. . . . . . . . . .. . . . . . . . . . .4. . . ... . .....

. . . . ... .... . ... ... ... . .... ... ..

3..
...

...

4..

..

..... 2

.............. 2 ..

.............. .......... 2.

........................... 2

............... 2

.2
2

2



Raw Data Dump for AEA Spectrum: 6a6944.CNF
J. 0. 0. 0. 0. 0. 0. 0. 0.

11 0. 0. 0. 0. 0. 0. 1. 4. 2.
21 2. 6. 6. 4. 2. 5. 10. 4. 3. 11.

4. 8. 5. 10. 9. 6. 12. 6. 3. 10.
4 6. 9. 9. 1. 5. 10. 9. 11. 4. 10.
51 7. 10. 6. 10. 8. 6. 8. 7. 9. 7.
61 4. 10. 11. 9. 10. 6. 7. 12. 10.
71 10. 7. 13. 10. 8. 11. 13. 10. 17.
81 8. 12. 11. 15. 17. 9. 14. 11. 19
91 9. 11. 19. 15. 10. 9. 9. 11. 14

101 13. 16. 18. 18. 19. 17. 17. 21. 17.
111 13. 21. 19. 9. 16. 22. 22. 21. 19 2
121 18. 21. 27. 28. 22. 25. 22. 26. 28
131 25. 23. 27. 34, 28. 39. 41. 34. 36.
141 42. 43. 40. 36. 37. 61. 40. 47. 59. 5L.
151 61. 58. 51. 72. 77. 70. 72. 71. 81. 92.
161 88. 106. 84. 106. 110. 101. 113. 132. 132. 148.
171 124. 159. 164. 169. 162. 171. 204. 203. 220. 231.
181 234. 270. 284. 279. 297. 318. 324. 360. 367. 295.
191 279. 422. 453. 424. 491. 565. 564. 587. 640. 67 .
201 707. 763. 790. 814. 799. 911. 914. 981. 1157,
211 1054. 1117. 1186. 1189. 1245. 1223. 1288. 1344. 132 .
221 1401. 1384. 1320. 1248. 1277. 1300. 1174. 1137. I l .
231 945. 832. 795. 695. 626. 532. 439. 383. 321.
241 208. 184. 164. 131. 101. 81. 79. 62. 54. .
251 56. 54. 62. 60. 56. 61, 69. 75. 69. 71.
261 79. 70. 83. 92. 99. 83. 107. 126. 107. 41).
271 130. 118. 122. 148. 150. 145. 160. 158. 181. 154.
231 204. 192. 201. 223. 222. 230. 249. 239. 236. 21?.
211 266. 279. 259. 274. 255. 253. 249. 285. 252..

256. 248. 242. 221. 230. 230. 218. 223. 18 . I
3- 210. 174. 187. 196. 204. 196. 209. 170.
421 246. 227. 249. 279. 279. 307. 297. 324.
331 272. 392. 440. 462. 457. 494. 547. 571.
441 660. 649. 620. 705. 708. 758. 767. 757.
351 216. 855. 858. 789. 849. 833. 817. 766.
201 690. 623. 597. 603. 544. 509. 439. 392. 48.
371 270. 193. 189. 171. 119. 95. 90. 61. .
3 1 26. 25. 10. 14. 6. 10. 6. 4. 2.
391 1. 2. 0. 0. 0. 1. 0. 0. 0.
If01 1. 0. 1. 0. 0. 1. 1. 0. 0. 2.
Ill 0. 0. 3. 1. 0. 1. 1. 0. 3. 1.
421 0. 0. 0. 1. 1. 2. 0. 1. 1.
I31 0. 2. 1. 0. 0. 2. 1. 0.
441 1. 0. 0. 0. 1. 0. 0. 1.
151 0. 2. 2. 0. 1. 0. 0. 1.

1 0. 0. 2. 0. 1. 2. 3. 1.
171 2. 1. 5. 7. 5. 8. 5. 1.
481 0. 0. 0. 1. 0. 0. 0. 0. [.
191 2. 0. 3. 4. 8. 21. 17. 4. 0.
Sn! 0. 0.

WHC-SD-WM-DP-062, REV 0

r r -~
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G E N E R A L

Westinghouse Hanford Co

A L P H A E N E R G Y
Rev. 2.01

DATA REDUCTION REPORT

SAMPLE
J1445-5781 TRIP

File ID: 7a7471.CNF

A N A L Y S I S

WHC-SD-WM-DP-062, REV. 0

Counted on: 1/20/94
Detector: AEA7
Geometry number: 1
Count time:

@11:36

86404. Sec

PEAK ANALYSIS

Peak height
Initial Final
1174.5 1174.5
311.3 311.3

2032.9 2032.9
14.9 14.9

Peak center
Initial Final

362.765 362.765
304.334 304.220
231.227 231.226
141.582 141.549

Ini
14.
18.
16.

114.

FWHM
tial
000
000
000
000

Final
8.068

10.084
8.625
1.000

Tau
Initial
7.000
9 . 0 0
8.000

57.000

PEAK RESULTS
Peak Error Limit: 25%

ID Isotope
I Cm244

Cm 24 3
2 Am241

Pu 238
3 Pu239

Pi 1240

AEA P
Frac Exp.

0.332 5.79
5.78

0.091 5.48
5.49

0.539 5.14
5.14

eak Centroid
Obs. Diff. FWHM

6
6
0
9
3
4

5.793 0.0030.04
5.793 -. 007
5.518 -. 0380.05
5.518 -. 019
5.175 -. 0320.04
5.175 -. 031
4.753

Count %err
Rate

1

2

c/m @95 d/m
5.69 1.3 159

218
4.32 2.6 46

6 1
5.44 1.0 25H

2H 8
0.39 8.3

4
4

Activ '
U Ci /e a

0.71 8E-( 1
0. F

0.962 <--valid peaks only--> 45.45

DETECTOR CALIBRATION
Energy(MEV) = 4.088

Energy range (MeV):
Efficiency =

+ (0.0047)*Channel
4.088 TO 6.494
0.0984 CPM/DPM

TOTAL COUNT DATA:

Item
Raw spectrum
Smoothed
Composite fit
Residuals

Total
68002.0
68002.0
66011.9

1990.1

% Recovety
100.000
100.000
97.074
2.926

Analyzed by:
ALJ

Peak
ED

2
3
1?

ina I
6

F
2

TotaLs:



Spectrum 7a7471.CNF
I Legend: Raw = .... Modeled Peaks = 1,2,.., etc Display Max.:

WHC-SD-WM-DP-062, REV. 0

....... 3

.......................... 3
...............................................................

................................................ 3
3.

9

.........

... .................... ...

.................................. 1

kz- .3

13965.!



for AEA Spectrum:
0.
0.
2.
2.
2.
0.
0.
2.
1.
2.
4.
4.
S.

12.
16.
15.
16.
22
57.
87

116.
262.
889.

2251.
269
11.
15.
22.
34.

113.
311.
152.

07.

..

0.

0.
0.
0.
0.
0.

1.
0.
0.
0.
0.
0.
9.

0.
0.
1.
0.
2.
1.
0.
1.
4.
2.
1.

10.
8.
6.

18.
20.
23.
34.
61.
86.

141.
325.

1052.
2204.

119.
9.

17.
25.
36.

137.
346.
104.

39.
66.

183.
616.

1231.
123.
0.
0.
0.
0.
1.
0.
0.
0.
0.
0.
1.
0.
0.

0.
0.
0.
0.
2.
1.
3.
1.
1.
1.
1.
3.

10.
5.
9.

16.
27.
39.
60.
76.
139.
342.

1102.
1950.

80.
14.
13.
37.
41.

145.
314.

81.
44.
85.

185.
665.

1263.
77.
0.
0.
0.
1.
0.
0.
0.
1.
0.
0.
1.
0.

Raw Data Dump
0.
0.
1.
3.
0,
1.
2.
2.
3.
0.
4.
9.
9.
6.

11.
16.
24.
43.
66.
80.

170.
372.

1258.
1831.

48.
10.
11.
29.
58.

159.
339.

58.
54.
73.

192.
767.

1223.
25.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
1.
0.

WHC-SD-WM-DP-062, REV. 0

rr Acc ~k

0.
0.
0.
0.
1.
1.
3.
1.
2.
3.
0.
7.
9.

15.
13.
15.
20.
39.
56.

102.
166.
490.

1456.
1615.

22.
12.
22.
28.
63.

168.
346.

50.
61.

100.
224.
778.

1150.
25.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.

0.
0.
2.
0.
1.
1.
3.
2.
2.
3.
3.
3.
7.
6.
7.

20.
32.
48.
60.
87.

188.
435.

1550.
1181.

15.
18.
13.
38.
63.

209.
301.

46.
64.

102.
311.
847.
984.

7.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.

0.
0.
1.
1.
0.
0.
1.
2.
3.
4.
2.
3.
7.

16.
11.
26.
47.
45.
54.

107.
200.
538.

1740.
901.

16.
11.
22.
31.
66.

198.
326.
40.
65.
93.

315.
899.
789.

3.
0.
0.
0.
0.
0.
0.
0.
0.
0.
1.
0.
0.

0
0
0
1
1
2
3
1
2
1
2
7
8

11
18
23
37
37
68

130
200
632
1851
740
12
11
22
29
81

263
24 1
33
69

127
359
985
609

0
0

0
0

0

1
0

0.
0
2.
0

3
2
3
3
2
3
4

211
22

239

4 
80

124
222
647

2039
526

6

7 8'

25

4 2

0

223
32
02

146
382

1020
4 2

0
0

1
1
0
0

7a7471.CNF
0
0
1

0

3
35
B
7

Li

7 6

2 62

786

-)11



/-

Westinghouse Hanford Co.

G E N E R A L A L P H A E N E R G Y
Rev. 2.01

DATA REDUCTION REPORT

SAMPLE
J1445-5081 SPK D

File ID: 8a8686.CNF

Counted on:
Detector: A
Geometry number: 1
Count time:

1/21/94 @14:32
EA8

28801. Sec

PEAK ANALYSIS

Peak height
Initial Final

88.5 88.5
52.2 52.2

312.2 312.2

Peak center
Initial Final

356.782 355.235
300.381 299.508
226.355 225.521

Ini
26.
22.
18.

FWHM
tial Final
000 19.543
000 30.879
000 13.301

PEAK RESULTS
Peak Error Limit: 25%

Isotope
1 Cm243

Pu236
2 Am241

Pu238
3 Pu239

Pu240

AEA Peak Centroid
Frac Exp. Obs.

0.166 5.786 5.766
5.756 5.766

0.149 5.480 5.504
5.499 5.504

0.564 5.143 5.156
5.144 5.156

Diff. FWHM
0.0200.09
-. 010
-. 0240.15
-. 005
-. 0130.06
-. 012

Count %err
Rate c/m @95 d/mn

5.79 3.7 62.
46.

5.19 4.3 43.
56.

19.62 2.1 154.
154.

ta:'

0. 23E 1

0.196E-0 i
0.256E-01
0.695E-01
0.69GE-% 0

0.879 <--valid peaks only-->

DETECTOR CALIBRATION
Energy(MEV) = 4.096 + (0.0047)

Energy range (MeV): 4.096 TO
Efficiency = 0.1272 CP

*Channel
6.503

M/DPM

TOTAL COUNT DATA:

Item
Raw spectrum
Smoothed
Composite fit
Residuals

Total
16712.0
16710.9
14692.1
2019.9

% Recovery
100.000
99.993
87.914
12.086

Analyzed by:
ALJ

'J r-,-

A N A L Y S I S

WHC-SD-WM-DP-062, REV. 0

Peak
ID
1
2
3

In
13
11
9

Tau
tial
000
000
000

F
3
3
2

inal
.721
.405
.374

TotaLs: 30.61



1 Legend: Raw =
Spectrum 8a8686.CNF

.... Modeled Peaks = 1,2,.., etc Display Max.:

.... 3.

.............. 3

. ............................ 3.

................................................ 3 ...

........ . ..........................................

......... 3.

2.
.2.

.1

.............. 1

.1

2275.7

WHC-SD-WM-DP-062, REV. 0

3.
3.

2

2



Raw Data
1 0

11 0
21 3

2
5

51 6
61 4
71 4
81 5
91 13
01 11
11 20
21 19
31 26
41 29
51 37
61 39
71 42
81 60
91 64
01 110
11 177
21 294
31 239
41 18
51 12
61 24
71 27
81 26
91 33

62
34

21 30
31 25
41 38
51 67
61 73
71 2
8 L 0,91 0
91 0
S1 0
21 0
21 0
3 1 1,
4 1 1,
5 1 0
7 1 0
71 0.
81 0
91 0
11 1

Dump for AEA Spectrum:
0.
0.
4.
6.
5.

10.
10.

6.
8.

11.
14.
24.
18.
29.
24.
33.
34.
39.
43.
64.

112.
159.
305.
210.

11.
23.
22.
30.
33.
48.
64.
36.
25.
46.
49.
75.
58.

0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
1.
0.
0.
0.

0.
0.
5.
5.
5.
9.
3.
7.
8.

11.
11.
16.
18.
18.
22.
34.
41.
39.
49.
83.
96.

193.
305.
169.

15.
16.
10.
32.
36.
46.
45.
24.
40.
53.
53.
97.
67.

0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.

0.
0.
4.
9.
6.
9.
9.
3.
4.

16.
13.
20.
18.
28.
19.
32.
40.
39.
55.
78.

108.
196.
313.
120.

12.
24.
19.
29.
27.
46.
48.
20.
29.
36.
56.
82.
39.

0.
0.
1.
0.
0.
0.
0.
0.
0.
0.
0.
0.
1.

0.
0.
0.
1.
8.
7.
6.
8.

10.
13.
15.
21.
17.
29.
30.
29.
35.
42.
61.
80.

125.
224.
335.

91.
21.
21.
19.
31.
41.
59.
36.
29.
36.
35.
55.

110.
50.

0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
1.
0.
0.

0.
0.
2.
8.
4.
5.

10.
6.

12.
16.
10.
14.
15.
19.
25.
26.
27.
46.
65.
83.

151.
238.
350.

70.
23.
19.
22.
20.
35.
56.
53.
28.
34.
34.
63.
80.
35.

0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.

0.
2.
5.
4.
3.
8.
5.
7.

13.
9.

13.
14.
20.
31.
26.
26.
42.
58.
54.
91.

136.
243.
307.

41.
18.
16.
34.
33.
38.
60.
40.
36.
31,
46.
64.
71.
16.

0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.

1
2
2

WHC-SD-WM-DP-062, REV. 0

8a8686.CNF



-. -< --

G E N E R A L

Westinghouse Hanford Co.

A L P H A E N E R G Y
Rev. 2.01

DATA REDUCTION REPORT

A N A L Y S I S

WHC-SD-WM-DP-062, REV. 0
SAMPLE

J1445-5981 SPK
File ID: 9al496.CNF

Counted on:
Detector: A
Geometry number: 1
Count time:

1/20/94 @11:39
EA9

86401. Sec

PEAK ANALYSIS

Peak center
Initial Final

356.928 356.928
302.104 301.189
226.016 225.980
66.780 65.940
28.194 26.782
15.729 14.392

In
20
16
18

246
34
8

itial
.000
.000
.000
.000
.000
.000

PEAK RESULTS
Peak Error Limit: 25%

ID Isotope
t Ra224

Pu236
2 Am24 1

Pu238
3 Pu239

Pu240
4 U 235

AEA Peak
Frac Exp.

0.184 5.680 5
5.756 5

0.073 5.480 5
5.499 5

0.605 5.143 5
5.144 5

0.019 4.396 4
?o?? 4
??? 9 ).

Totals:

Centroid
Obs. Diff. FWHM
.732 -. 0520.07
.732 0.024
.475 0.0050.05
.475 0.024
.129 0.0140.05
.129 0.015
.393 0.0030.00
.213

4.156

0.881 <--valid peaks only-->

Count %err
Rate c/m @95

19.24 1.2

7.68 2.3

63.32 0.7

2.01
0.72
0.06

92.25

3.
11
69

DETECTOR CALIBRATION
Energy(MEV) = 4.090

Energy range (MeV):
Efficiency =

+ (0.0046)*Channel
4.090 TO 6.445
0.1432 CPM/DPM

TOTAL COUNT DATA:

Item
Raw spectrum
Smoothed
Composite fit
Residuals

Total
150834
150833
133958
16875

0
8
7
3

> Recoverv

100. 000
88.8 12
11.188

Peoak
[ID

27

V?

Peak
Initial
765.8
234.9

2634.1
89.6
34 .1
14.9

height
Final
765.8
234.9

2634. 1
89.6
34 .1
14.9

FWHM
Final

14.649
10.039
10.949

1.000
42.670

1.303

I
1

12
1

0.
8.
9.
3.
7.
4.

Tali
tia
mn
01

uUU
000
000

9)
91

d/m
142
137
57
74

442
4 4 2
24

I.

7
1



Analyzed by: ALJ

WHC-SD-WM-DP-062, REV. 0

-r m



Spectrum 9a1496.CNF
1 Legend: Raw = .... Modeled Peaks = 1,2,.., etc Display Max.:

WHC-SD-WM-DP-062, REV. 0

* . . .3.
............. 3
......................... 3
. . . . .. . . .. . .. . . . .. . . .. . .. . .. . . . . .. . . . . .. . .3 ..
............................................................ 3....

2 . . .

............ 1.

CEIf)

I)1 .



Raw Data Dump

1
2

51
61
71
8 1
91
10 1
111
121
131
141
151
161
171
181
191

221

241
251
261
271
281
29 1
30'

'I1

391

101

45 2
361

31 1

1 1

311

0
56
57
45
66
73

100
98

108
104
148
161
191
244
277
301
432.
548
664.
844.

1115.
1643.
2533.
1662.

75.
95.

127.
145.
160.
251.
334.
167.
237.
312.
433
701.
675.

2.
1.
0.
0.
0.
1.
0.
0.
0.
0.
1.
1.
1.
0.

0.
55.
70.
54.
74.
76.
70.

107.
86.

117.
149.
166.
209.
251.
297.
341.
414.
529.
709.
858.

1127.
1668.
2624.
1358.

80.
91.

130.
149.
222.
276.
342.
181.
233.
293.
449.
683.
615.

2.
0.
0.
1.
1.
1.
1.
0.
0.
0.
1.
0.
0.

0.
61.
53.
66.
73.
76.
87.
90.
90.

115.
149.
150.
190.
237.
257.
354
457.
565.
699.
861.

1188.
1734.
2709.

838.
83.

107.
114.
170..
199.
293.
341.
208.,
246..
345.
465.
743.
524.

2.
0.
0.
0.
0.
1.
0.
0.
0.
1.
1.
0.
0.

WHC-SD-WM-DP-062, REV. 0

0.
75.
78.
58.
49.
76.
97.
85.
94.

128.
140.
144.
208.
256.
299.
369.
413.
538.
704.
863.

1199.
1806.
2801.

587.
75.

114.
108.
151.
214.
295.
298.
207.
255.
323.
496.
833.
445.

1.
1.
0.
2.
0.
0.
1.
0.
0.
0.
1.
0.
0.

9

1)

0.
58.
57.
75.
75.
80.
97.
86.

113.
140.
152.
189.
214.
246.
289.
352.
489.
594.
703.
928.

1265.
1895.
2770.

322.
90.

100.
111.
147.
225.
332.
279.
187.
249.
321.
545.
800.
305.

0.
0.
0.
1.
0.
0.
0.
0.
0.
1.
0.
0.
1.

0
59
58
68
65
62
90
96

132
132
136
194
192
222
301
340
501
605
764
950

1396
2062
2763

200
95

115
133
167
248
296
219
180
272
375
559
785
161

1
0
0
0
1
0
0
0
0.
0.
0.
1.
1. (1

50.
54.
67.
79.
84.
93.
21.

103.
11 3 .
1 36.
14 5.
172.
204.
244.
308.
387.
498.
630.
136.
97.

1456
2.245.
2 670.

97.
88

115.
136.
172.
225.
31. 

12
6 .

31.

1
2
2

4 3
42
62
65
80
31

L13
24 3
24 6
330

l
1 :11.

for AEA Spectrum: 9al496.CNF



WESTINGHOUSE HANFORD COMPANY

222-S LABORATORY WHO-SD-WM-DP-062, REV. 0
ANALYTICAL BATCH

Lab Segmen Serial No. Customer 10:

Analysis: )Sample Prep
)Th~ / Smpl Pre: Dr t-"

Instrument: t A' R Procedurel Rev:

Technologist: Date:

Starting lime: I C Temperature s c
Ending Time: Chemist:

Comments:

Description Lab 10 Description Lab Io

INITIAL LMCS CHECK STO \ 1-7

2 REAGENT BLANK 12

3 13I

41 14

& 1 15

1 44L 161

71n A4 I o |171

10 201

Standard Primary Soak No. Second Bak No. Third Book No. and F 7nzi Vol. a

Type and Aliquot Vol. and Aliquot Vol. -Aliquot Vol. Standard

I ______________

A.flOOO"'fl' Oil"',



WHC-SD-WM-DP-062, REV. 0
ANALYTICAL BATCH SUMMARY SHEET

METHOD: DATE START:
LA-503-156 January 21, 1994

PREPARED BY: . . DATE COMPLETE:
L.L. Fritts ,.T January 25, 1994

UNITS: uCi/mL
SPL NAME SPL ID ANALYTE RESULT #1 RESULT #2 RESULT #3 AVERAGE 2*SD PREC %REC DET LIM % CT ER

STD 63B43 J1447 Pu-239/40 1.22E+2 1935 144E-2 1,7

BLANK J1440 PU-23S/40 <l.7hE-3 50.0 I.76E-3 logo0

KEB3D 41440 PU-239/40 3.88E-2 4.I5E-2 3.91E-2 3.97E-2 3.10E-3 7.8 784 273E-3 I
-- -... 37,5 6.37E-3 18

- .. 53.5 4.01E-3 15

KE830 J1448 239 Spike 99.0 107.8

STDS3SB3 J1447 Pu-2w, c1.75E-2 N/A I .75E-2 100.0

BLANK J1448 Pu-28 -2.77E-3 50.0 2 77E-3 100.0

KE830 J14-4 Pu-2M 5.49E-3 8.23E-3 5.5OE-3 6.43E-3 3.12E-3 48.6 784 3 74E-3 2,7
375 73E-3 2,7
53.5 5.02E-3 25

NARRATIVE: NO SPECIAL PROBLEMS/METHOD VARIATIONS IN THIS BATCH
LJST SPECIFIC PROBLEMS/VARIATIONS FOR THIS BATCH:

The results fo t,. standard st'r in uCi/L.

The results for t,. spike re in percent recovry.

The Pu-23a results ae oiside confrd limits. However 'esuit are close to detechon limits-no rw.Jn requestedl

#4
'.2



PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SPACE

Sample PCt Oate Time Iscued Priority

Serial N~o T- ISmpessued35K ~

Pu 238 & 239/240: LA-503-156 (D-0) LIQUID STANDARD

aSeill'Ii_:pte Counted D1/22/94 lu 236 AEA F=a ([236)1 0.305

1447-5581 aple Volume in mL (S) 0.100 tu 238 AEA Fmae. ((238) 0

;:t:. Uple D.F (DF) 101 tu 239 AEA Frac (C239) 0.543

2561 raeer Volume in mL (SPMY) 0.050 oal AT Counts 6988

______rtfn Nff. igest D.F. (DDF) 1 T Count Time (min) (T 60

1 racer Book No. 77B43 ackgmund in cpmn (Bk) 1

:A*r4lyt. racer Preparation Date 10/12/93 u 23 cpm 15.12

VAN SANT iu-236 Prparation Value (1pm/mL) 3226 u 238 0p 0

Dato. .u-236 Demv Courd value (dpm/mL) 3014.17 u 239 prn 26.93

01/21/94 u-238 Treer Value (dprn/rnL) 133 EA Count Time (nun) 1440

LIQUID Enter a amle Type <<<<< < Pu 239/240 Ci/L 1.2207E +02

Plamy line DaIte Cacnal - Trwaer era Date

Pu-238 ry Ce'dci Value P'-236 Frepetim VAo * Ise the nw d (-Ui2 - Udeay Trie) / 1040.35 U

P1 236 ta r Pary = (Total AT CauMt / I Ule) 2 " 236 * IOU / Pu-236 Osay Cad lue * iKV

Pu-239/240 pGi = (239 - F -236 ey m, d Value * WVr * Wr * 0F - (1000LA4 / (238 * * (2220000dpfn/pCi))

hi 238 dpm = ITa4a At Cants / ) - tk * 2 * (2381 - (N 238 rnar Vblue * V - N 236 Tr m Fwry / 100)

P-238 pCimL - (Pu238 apm * OF * DW) / 4Pm 236 ZaIb 1Ass / 100) * (2220000dpm/p) *0

Pelae Coun( Eer aUe r =q t (JAPu 236 rpm * hia)) + (I / (Pu 236 r 239/240 ne * ms))] 1.96 * OU100

Pu 239/240 piCI/ML 1.22E-01 DETECTION

Relative Counting Error = 1.7% LEVELS

in ptCi/mL

INOTE: Pu 238 Result is a LESS THAN Value. Pu 239/240

Pu 238 pCI/alr= < 1.75E-02 1.44E-02

Relative Counting Error - 100.0% Pu 238

IPu 236 Tracer Recovery = 46.7% 1.75E-02

Data Entry by: Date: 24-Jan-94

Approved by:. Date:

Form 5 Rev. 1

OeterminalOf Method Slandard Result Units Charge Code Reruns

... TeQA0 LA- 3-1RY E14157
Sample S'e Customer I

* ,ICC -1 - . lOGrvQ STP
Remarks. Calculators. Results -

ARAlt

5mL -79 1 C1 I
WHC-SD-WM-DP-062, REV. 0

Aa 11 
Analyst . H A nalySt 5 s

S/-,2 3 n
Da e T68M C m1 d L 1 83)

54-68CC-Ott ,:R-1C-831

Page I of I



PLUTONIUM 239\240 ANALYSIS - UNDIGESTED SAMPLE

cr/'VV75&Y/

I
40

WHC-SD-WM-DP-062, REV. 0



PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SPACE

*3 3l/
Serial No Sample Pont Date Time Issued Priorty

- 1 r - -''31 r sBE rrTrl i- H--) D
Dererm na on Met,'od Standard Reslit Units Charge Code Reruns

pu3s;/4' LA-§03-156 uCi/ML E14157 1

Sample Sze Customer 0

1-- :;t Jm/ /Ory,3, z -BLAN
Remarks CalculatIOns Results

REAGENT BANK-

"AA" - ! HM 1N
O7fm .. T1&tZ

WHC-SD-WM-DP-062, REV. 0

Ana lyT Anal, 1 - 3 Analyst - 4 Analyst -5

Hrs Hr
7

H' is His
-A5'

Date Tie Ccmnletec Lao I V

0.-6 10-O6t 'R tO 831

Pu 238 & 239/240: LA-503-156 (D-0) LIQUID BLANK
ate Count0 1/22194 [ 236 AEA Frme (w3) 0.779

1448-5681 ample Volume in mno (S) 0.300 u 238 Aa Fr, (238) 0

Satchi aple D.F. (DF) 101 239 AEA Frat (239) 0

2561 reir Volume in mL (SPKV) 0.050 otal AT Counts 3144
utlerNo,. igst D.F. (DDE) 1 T Count Time (min) (r) 60

1 ramr Book No 77B43 kgrond in epm (Bk,) 4
An.Satwzer Prepratacn Date 10/12/93 236 epm 18.46

VAN SAN -236 Prepramon Value (dpm/ml) 3226 238 opm _

. .. -236 Dec Co'd alue (dpm/m) 3014.17 u 239 cpm 0
1/21/94 -238 Tmoer Value (dpm/mt) 133 kEA Count Time (min) 1440

IQUID <<<<<<<<< Enter a Sample Typ <<<<<<<<< Pu 239/240 PC/ = < 1.7591E + 00

ar .= . - -ll a.
PN-23B Dea CV4f yale Pr-23n PNuk~im Yaus * I. thei poe I K-hz2 * Dmmy 1Tm) / 1040.95 Ii

u 236 Tn n.amry =(a Al Ca/ t - r te 2 8 * .00 / i-al ay Card ,al * Sr

P-ib/240 PA = ( = Pu-2c leary Cstd Yaki * SV IF * - * (sooomwA) / (8 * (2220000dS/pCI

N 234 lpfl (1a0 Ar Q / k - r *2 36 - (P -flu tn, V. 2e * Sr * Pu 23 aaar stany / too)
N-fiB f/nt' (PcI Its * w " an / (N 231 ns Rony / I00) * (UZOOehde,/yfl *

.. xse k tmatis S= e s ta Ir (*AP., 23wAm * m) + (. (Pu 238Mn 230 qo . i .i *N* I00

NOTE: Pu 239\240 Result is a LESS THAN Value.
u 239/240 pCI/m= < 1.76E-03 DETECTION
elative Counting Error = 100.0% LEVELS

in pCi/mL

OTE: Pu 238 Result is a LESS THAN Value. Pu 239/240
u 238 -pC/mi - < 2.77E-03 1.76l
alative Counting Error = 100.0% Pu 238
u 236 Tracer Recovery = 50.0% 2.77E-03

etara Entry by _,;Il Date: 25-Jan-94

Lpproved by,: c Date: 1'

Form 5 Rev. 1 Page 1 of II- - : 1j



PLUTONIUM 239\240 ANALYSIS - UNDIGESTED SAMPLE

WI-i-SD-WM-DP-o62, REV. 0



PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SPACE

Serial No Sampw, Point .. Date

J 14-. -rn7.I BECHT'OCr

Determination Meted Slandard Result Units

LA-503-156 uCi/'<

Sample Size

Remarks Calcilatons Results

C7DUNT A uWIL

*%ll TreLt

rsAnal St

Date Time Completed

Charge Code

E14157
Customer ID

KES3D

. a .T"

ATTACH PRJNiuu'

Aralyst -5

-I / His
3A 

n a y st - 4

Hrs

Pu 238 & 239/240: LA-503-156 (D-0) LIQUID SAMPLE
.S4 NA Iate Counted 01/22/94 u 236 AEA Fra. (C236) 0.32

1446-5781 taple Volume in ral (S) 0.300 u 23B AEA Fra (C238) 0.091

D mple D.F. (DF) 101 u 239 AEA Fra. (C239) 0.541

2561 racer Volume in mL (SPKV) 0.050 'otal AT Counts 11317

igst D.F. 1 lT Count Time (min) (in) 60

1 7raer Bwk No 77B43 ackzmund in rpm (Bkg) 4

Ans rmer Pmpartion Date 10/12/93 u 236 rpm 16.81

VAN SANT 'u-236 Preparation Value (dpm/mL) 3226 u 238 rpm 4.76

* ate> u-236 Decay CorT'd value (dpm/m) 3014.17 u 239 rpm 28.35

01/21/94 Pu-238 Tracer Value (dpm/ml 133 AEA Count Time (min) 1440

LIQUID «<< Enter a Sampe Tye <K<< Pu 239/240 pCi/L 3.8640E+01

[emy T1me V ale CuaM - Tr Plupaalan hate

or,236 ecay art'd Value = u-236 Ptnarai Value * k W lte p'er I j(-In2 ,ay noate) / 1049.95 11

Pu 236 ner Itcnwey = (Tal AT Corls / M - Ul * 2 - 238 * 100 / Fu-f Dls'y Ued Valre * WK

PN-239/240 pC/2. (1239 Pu-236 Dly 0Cid Value 25KV * DF * ON * (10OmI) / (238 * SE * (2220000dpm/pQl)

Fu 238 dpm = (Total At Ons / ) - Bir * 2 2381 (Pu-238 Tnar Value * 3 K * Pu 236 narer I ry / 100)

Pu-238 pCi/mL - 238 dpm * OF * 0)00 / (Pu 238 nr lew, / 100) * (2220000dpm/p)

atise catting tEru = Spn &re t (1/Pu 236 ,poA * .)) + I / (Pu 238 tar 239/240 tri * ls ))] 1.96 * 110

Pu 239/240 pCI/mL= 3.86E-02 DETECTION

Relative Counting Error = 1.6% LEVELS
On ICi/mL

Pu 239/240

Pu 238 pCI/mL = 5.49E-03 1 2.73E-03
1Relative Counting Error 2.7% Pu 238

Pu 236 Tracer Recovery = 78.4% 3.74E-03

Data Entry by: Date: 24Jan-94

Approved by: Date: f- jqq

WHC-SD-WM-DP-062, f
Time Issued PriorIty

1- A 94 O 12fl '

IEV. 0

Reruns

~1

Hrs

54-6800-061 (R -10-331

Form 5 Rev- I Page 1 of 1



PLUTONIUM 239\240 ANALYSIS - UNDIGESTED SAMPLE

WM E / 444

WHC-SD-WM-op-o62, REV. 0

cr0



PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SPACE

Serial No Sample Point Date Time Issued Priorty

Oeterminaton Method. Standard Result Unrts Charge Code Reruns

p .2 3J 4* LA-50:3-156 uCi/ML E14157 2

Sample Size Customer 10

Remarks Calculations Results , p ERI
COUT ASZ -rIL

.o~~rmL 11r84

..,WV A INTCUf
WHC-u-WMP-062, RE .

Analysi 2 Analyst - 4 Analys - 5

Sars Hrs H's Hts

9

T-m1 C6,-eted 

I 

--

Pu 238 & 239/240: LA-503-156 (D-0) LIQUID SAMPLE

)edMNW |bate Counted O1/22/94 u 236 AEA Fma (C236) 0.287

1446-5781 ;ample Volume in mL (S) 0.300 tu 238 AEA Fmr. (C238) 0.116

B;tdV:K ample D.F. (DF) 101 tu 239 AEA Fm. (C239) 0.521

2561 rcmer Volume in ml (SPKV) 0.050 atal AT Counts 6445

;i;et D.F. DDF) 1 T Count Time (min) (T,) 60

1 mcer Book No. 77B43 ackgrnund in cpm (Dkg) 9

.Apfl . racer Preparation Date 10/12/93 u 236 cpm 13.04

AN SANT u-236 Preparation Value (dpm/mL) 3226 u 238 -pm 5.29

Dt u-236 Decav Con'd value (dIpm/mL) 3014.17 tu 239 pm-- 23.72

01/21/94 ou-238 Traer Value (Ipma/mL) 133 A Count Time (mini) 1440

* ampl NT tp
LIQUID K < Enter a Sample Type <aaa Pu 239/240 pCi/L 4.1490E +-01

Dlay nam, =Daa Camtat - rnau oepaat rat
-23d ,,y C,,,d Value Pu-235 Pmpazalm alu * to the p r o f " ll*ay T1.e) / 104.95 11

Pu 236 er Rausry = (Toual AT Camts / XC - Bk - 2 * 236 " 100 / Pu-238 Iy Card Valu TV

Pu-230/240 pQA = (M39 Pu-236 I y COr'd Val. " TK " t- * O! * (1000m/) / (236 N * (2"20000dpm./p))

Pu 238 dpm - (T AT CUnat / T) - Hkg * 2 - (382 - (Pv-238 finat Valu * TV " u 238 Thn Rlasery / 100)

PN-238 pC/m. (238 dpm * OF " DD) / (fu 236 tram I'wry / 100) " (222f0fl0dpm/pQ) M

Itatv Cjoutag Enor - Ja ant o (I /(PN 236 rpm win)) (i / (Pu 238 r 239/40 prn) l ad 1.98 * l00

IPu 239/240 pCl/mL = 4.15E-02 DETECTION

Relative Counting Error = 1.8% LEVELS
in pCi/mL

Pu 239/240

Pu 238 pCI/mL = 8.23E-03 6.37E-03

Relative Counting Error = 2.7% Pu 238

Pu 236 Tracer Recovery = 37.5% 7.38E-03

Data Entry by: Date: 24-Jan-94

Approved by: Date: i9:

H I

.- *--' salt. t~~I

Page 1 of 1Form 5 Rev. 1



PLUTONIUM 239\240 ANALYSIS - UNDIGESTED SAMPLE

WHC-SD-WM-DP-062, REV. 0

CA.l
121-

6.0

/ - -Z i - ,? t >



7 CH PRINTOUT

WHC-SD-WM-DP-062, .HV P

Analys( l - 2 Ana Analyst - AnaIystI .5

Hrs Hi rsMs Hrs

DaT Cometep La H's ,

-4-6800-061 !R -10-81

Pu 238 & 239/240: LA-503-156 (D-0) LIQUID SAMPLE

.M.t..:Lat Counted 021/22134 n 235 lEA Fran (C236) 0.32

1446-781 pie Volume in mL (S) 0.300 u 238 AEA Fran ((238) 0.092

________ ample D in. (DF) 101 u 239 AEA Fmr. (C239) 0.548
2561 Itmr Volume in mL (SPKV) 0.050 otal AT Counts 7796

Rist D.F. (DDF) 1 kT Count Time (min) (I) 60

1 racer Book No. 77B43 3ackgmumd in cpm Bk2) 4

Anyet . raer Preparation Dat 10/12/93 lu 236 cpm 13

AN SANT u-236 Pmpamtioa Value (pm/mnL) 3226 zu 238 cpm 5.46

Dae u-23 Decey Coir'd tlue dlpm/mL) 3014.17 u 239 epm 32.52

01/21194 u-238 Tcer Value (dpm/ml) 133 A Count Time (nin) 1440

LIU D _I «-- «- Enter a Sample Typeaa<a«« Pu 239/240 pCi/L 3.9133E+01

D ha le = Dhte Cotanlal - tads, Pr'na Date

Pu-238 Dray t2 d Value - P-238 P pamlion Vahi * U, the pnue at (--n2 * 
1

y That) / i04095 11

Pu 236 Tar phjwery : (Total AT Cmtzs / M - MWg * 2 * 236 * 100 / M,-238 Bamy Crd Value *

Pu-239/240 pCi/L (C39 * N-238 Demy Ot'd Value * 9KV * DV F (1000mL/) / (236 M (Z2200G0dm/),iC)

Nu 238 dpm (TTal AT Coanta / IT) - Ekg " 2 * C381 - (P-238 ihar Value ' EV * Pu 230 Iar NawZy / 100)

N-218 pO/mL (u238 dpm ' Dar * Df) / (N 236 Trar Pnry, / 100) * (2220000dim/p) *M

Pelatie, 0cuaJ Earr = quan Pi t ot /(a 236 cpm m )) + (i / (N 238 wr 239/240 cr05 -pafl)) 1,96 * 100

Pu 239/240 1CI/mL = 3.91E-02 DETECTION

elative Counting Error = 1.5% J LEVELS
inpi/mL

Pu 239/240

Pu 238 pCl/mL 5.56E-03 4.01E-03

Relative Counting Error = 2.5% Pu 238

Pu 236 Tracer Recovery 5 3.5% 5.02E-03

Data Entry by: =2 Date: 24-Jan-94

Approved by Date: 6 I

PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SPACE

serial No Sample Poit. Date Time Issued Prcrlrt

J 1446- -571 BCHT LD - 1- 4-94 12:28
oee;mnat.o Method. Siadard Result units Charge Code Reruns

?u10 'Z 4O LA-5D .-153 u i/> E14157 3
Sample Size Customer '0

Remarks Calculations Results

CCUN'T AS uc L P

Page I of 1Form 5 Rev. I en-r-3
C - eMr

RE R



PLUTONIUM 239\240 ANALYSIS - UNDIGESTED SAMPLE

ji '~o- S'9t/
7? 9 r

y7
WHC-SD-WM-DP-062, REV. 0

373



Pu 238 & 239/240: LA-503-156 (D-0) LIQUID ERR

s______, kCounted 01/22/94 )u236 AEA Fr (C236) 0.179
1446-5081 Mple Volume in mL (S) 0.300 u 238 AEA Free. (C238) 0.068

patch ID pie D.F. (W) 101 U 239 AEA Free (C239) 0.64

561 racer Volume in ml (SPK ) 0.050 otal AT Counts 11771

Rer Na. ist D.F. (DIF) 1 T Count Tlme (min) (R) 60

1 Book Na 77B43 3,wkround in epm (Bkg) 1

Analyt Preparation Date 10/12/93 'u 236 epM 13.39

VAN SANT -236 Preparation Value (dpm/nQ 3228 238 opt 5.11

............ .... -236 Decay Con'd ealue (dpm/m) 3014.17 239 ope 47.75

1/21/94 -238 Tracer Value (dpm/m 133 3JKA Count TIre (min) 1440

QUID «<<<<<<<<< Enter a Sampe Ty <<< Pu 239/240 pCi/L 8.1 717E + 01

Ikd. rose = Dide CSS M - Tar -ressuax Mile

Pu-8 busy (d Take = N-MIU ftqearltk Y*.s * le to Ueer e IK- * ry Tihse) / 104.f
N 23 Te IkMr.y = (Tt AT ra,, / iT - Wl 2 * (ZIS * 00 / P-fu rIy IGV'd Tawe * w

N-I/2t0 pD. = (me * Pu-Mt Oy a'd r' ah- - I - w * (11100-4) / (Cr14 * ; * (22z000OOdp/pal)

PU M3 4'. = (nfl AT asats / Mg - MS * 2 * (21 - (N-23a mae rA * y * Pu 234 sma N mss y / IN0)

.- A a/it = (PN38 di4n * * 00 / (N M3 Tahs lery /Iol * (222000Odp/) * a

M ft atk ur' Swe tet a (IAN = de * -. ) + (I / (Pu lar 23/ qe - rei * IN.lo

-u 233/240 iO/wJ. = 8.17E-02 DETECTION

elativi Counting Error - 1.6% LEVELS
in pCi/mL

OTE: Pu 238 Result is a LESS THAN Value. Pu 239/240
u 238 pC]/mL = < 9.27E-03 8.29E-03

ledstive Counting Error = 2.7% Pu 238
U 236 Tracer Recovery = 46.4% 9.27E-03

a
Zr

-5.

S5.-

Data Entry by: Date: 25-Jan-94
Lpproved by: Date:

Form 5 Rev. 1 Page 1 of 1r--- ,g

PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SPACE

Se l No SamplePoint Date Time Issued Priority

J 1443.-5031 BECETOLD 1- 4-94 12:
eterm'naton Metod. Standard Result Units Carge Code Reruns

- >2-></24 u>A-5OO-156 % P.EC2OVERY E14157
SamCustomer

Remars k Caclat ions Results

ATTACH PitNtuf
WHC-SD-WM-DP-062, REV. 0

AnaIyst .1 Ar-alyst A st - 3 Analyst - 4 Anaiysi -5

\ 1 -1K

HrS Hrs Hrs Ms Hrs

/-- -

DaA TT1 Arr leRd Lab Ur.

-nl t 1A 1A,,, Ans-e Ot 5 p.0-3

-I.

K
N

C

&

U

V
ci
efl
5-

5 6800-061 (R 10-831



PLUTONIUM 239\240 ANALYSIS - UNDIGESTED SAMPLE

/ !1-9 1/ n-f>

11/271

"-I 407

WHC-SD-WM-DP-062, REV. 0

,7. r2



PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SPACE

Serial No

Determer

Sample

Sample Point Date Time Issued Priority

rq.cy3 BE'nTy.< , < tt-9. 1.:£9 £0

aton Method Standard Result Units Charge Code Reruns

79 2 LA- rr3-15 Y RECOVERY E141i57 i
size Customer 10

R,,,sCaciitin Results IP

'<u. fi -

.tt$3~n- XC)

E ')LfC " I T/ " - _2

WHC-SD-WM-DP-6 2 REV. 0j07~ F r!TAcH PRWJU'

H $ Analyst -4 Analyst -H5

Cae ell Correled LU r
4 4'

Pu 238 & 239/240: LA-503-156 (D-0) LIQUID CHI EXT NO.

p1446-5981 ample Volume in mL (SE) 0,300 iu 238 AEA Fmr. (C238) 0

; ple D.F. (DF) 10 1 I 239 AEA Fra . (C239) 0 4 68

2561 raer Volume in mL (SPKV) 0.050 otal AT Counts 672

mrn . igiist D.F. (DDF) 1 AT Count Time (min) (T) 60

1 ircer Book Na 77B43 ackgmund in pm (Bkz) 9
A;;;yet racer Preparation Date 10/12/93 u 236 opm 0.16

AN SANT u-236 Preparation Value (dpm/mL) 3226 u 238 epm 0

Dat, .7 u-236 Decey Cord lue (pm/mL) 3014.17 O 239 opm 0.6
01/2194 u -23 8 Traer Value (dpX/EL) 133 EA Count Time (min) 1440

LIQUID <KKKK« PE Sample Type <<K«< Pu 23x/,40 Ci/L 8.8398E +01

lin t m Date Cat - n10 tPrpann atae

fu-236 Diay CQred Value TP-238 Pepaat i Value * to te power K-i2 " Dsy Tiro) / 104005 4

Pu 236 fttn uy (Total AT Counts / - 2 * 236 * 100 / P,-236 Damy Ca'd Vat *

Pu-230/240 p/L = (239 * Pta-236 tcay Q1id Valje " *KYV -Is " * (l00mI/A) / (M36 * * (222DM0dV/ICi))

u 238 dpm ITA AT Cants / T) - Bke * 2 " 2381 - (Pa-238 Tacer Value * S Pu 236 Trihr Pany / I 0)

Pu-238 pC/L = (Pu38 dpm * U * 11i / (Pu 236 Toar Paxry / tGO) * (222000idpm/pC * M

Peiasie Countia Fesrme = S airen ia ( 230 rpm * mam)) + (I / (Pu 230 ir 239/240 rpm * mi)S * 106 * 100

Pu 239/240 pCI/mL = 8.84E-02 DETECTION

Relative Counting Error 14.5% LEVELS

in Ci/mL

NOTE: Pu 238 Result is a LESS THAN Value. Pu 239/240

Pu 238 pCI/ml < 5.77E-02 567E-02

Relative Counting Error = 100.0% Pu 238

Pu 236 Tracer Recovery = 0.4% 577E-02

Data Entry by: Date: 24-Jan-94

Approved by: Date: ZJZ 149f

-

/

K

N'

(S

N

54 68M-061 R-TO-831

''')K'Q a Page 1 of 1Form 5 Rev. 1

f, , E 9 P l V r'l I



PLUTONIUM 239\240 ANALYSIS - UNDIGESTED SAMPLE

S-2 - V 's

-7

Cq4d - 5

WHC-SD-WM-DP-062, REV. 0

P/



Westinghouse Hanford Co.

A L P H A E N E R G Y
Rev. 2.01

DATA REDUCTION REPORT

SAMPLE
J1447-5581 STD

File ID: 2a2550.CNF

A N A L Y S I S

WHC-SD-WM-DP-062, REV. 0

Counted on: 1/22/94
Detector: AEA2
Geometry number: 1
Count time:

@10:11

86402. Sec

PEAK ANALYSIS

Peak height
Initial Final

836
54

1542
10

.1

.3

.8

.3

836
54

1542
10

1
3
8
3

Peak center
Initial Final

359.529
266.800
228.927
33.398

359
264
228
31

502
430
063
973

FWHM
Initial Final
24.000

100.000
20.000

336.000

16
1

15
51

979
000
039
361

Tau
Initial
12.000
50.000
10.000

168.000

4
0
3

176

PEAK RESULTS
Peak Error Limit: 25%

ID Isotope
1 Cm243

Cm244
2
3 Pu239

Pu240

AEA Peak Centroid
Frac Exp. Obs. Diff. FWHM

0.305 5.786 5.776 0.0100.08
5.796 5.776 0.020

0.029 5.330 0.00
0.543 5.143 5.159 -. 0160.07

????5

5.144 5.159 -. 015
4.237

Count
Rate c/m

15.12

%err
@95
1.3

1.46 4.3
26.93 1.0

0.24 10.6

d/in
176.
129.

12.
230.
230.

Activity
uCi/ea

0.797E-04
0. 582E-04
0. 560E-(05
0. 104E-03
0. 104E-G3

0.878 <--valid peaks only--> 43.51

DETECTOR CALIBRATION
Energy(MEV) = 4.087 + (0.0047)*Channel

Energy range (MeV): 4.087 TO 6.493
Efficiency = 0.1171 CPM/DPM

TOTAL COUNT DATA:

Item
Raw spectrum
Smoothed
Composite fit
Residuals

Total
71368.
71368.
63001.

8366.

0
0
8
2

% Recovery
100.000
100.000
88.277
11.723

Analyzed by:

G E N E R A L

Peak
ID
1
2
3
4?

Final
366
100
898
449

Totals:

ALJ



Spectrum 2a2550.CNF
1 Legend: Raw = .... Modeled Peaks = 1,2,.., etc

4
4
4
4
4
4
4

Display Max.: 12038.8

WHC-SD-WM-DP-062, REV. 0

....... 3
.................. 3
....................................... 3 ....
........................................................... 3 ..
............................ 3 ..

.3

..... 1

.................1...

..............................1

........................1
..1



for AEA Spectrum:
1 0.
1 0.
1 6.
1 16.
1 11.
1 12.
1 12.
1 20.
1 19.
1 22.
1 36.
1 43.
1 38.
1 48.
1 56.
1 63.
1 83.
1 118.
1 138.
1 148.
1 275.
1 539.
1 1317.
1 1508.
1 210.
1 43.
1 59.
1 45.
1 52.
1 66.
1 68.
1 72.
1 83.
1 136.
1 281.
1 676.
1 841.
1 139.
1 1.
1 0.
1 0.
1 2.
1 0.
1 1.
1 1.
1 0.
1 2.
1 1.
1 1.
1 1.
1 0.

0.
0.
7.

10.
8.
6.

22.
22.
12.
38.
23.
44.
53.
49.
69.
81.
85.
89.

146.
166.
295.
585.

1352.
1319.

137.
43.
50.
40.
44.
57.
96.
73.
95.

118.
296.
697.
783.

93.
1.
1.
0.
0.
0.
1.
0.
0.
1.
4.
0.
1.
0.

0.
0.
6.

10.
10.
18.
18.
26.
29.
25.
28.
33.
40.
58.
50.
89.
91.

116.
146.
173.
320.
667.

1432.
1263.

102.
44.
54.
34.
36.
45.
70.
86.

112.
142.
320.
748.
710.

66.
1.
0.
0.
0.
1.
1.
0.
1.
1.
4.
1.
0.

0.
0.
5.
9.

17.
15.
19.
16.
20.
22.
38.
41.
41.
47.
59.
79.
99.
92.

136.
214.
282.
666.

1504.
1059.

77.
49.
58.
41.
43.
63.
77.
68.

115.
143.
383.
824.
689.

43.
0.
0.
0.
2.
0.
1.
0.
1.
2.
5.
1.
0.

0.
0.
5.
7.
3.

12.
14.
15.
29.
26.
34.
34.
45.
59.
66.
82.

101.
119.
138.
205.
303.
761.

1571.
949.

58.
49.
47.
42.
58.
61 
:94.
7 0.
95.

169.
40 1.
811.
57 4.

34.
1.
0.
0.
0.
1.
0.
0.
0.
1.
3.
2.
0.

WHC-SD-WM-DP-062, REV 0

f).t'

0.
0.
9.

10.
7.

21.
14.
20.
22.
20.
38.
37.
42.
58.
62.
79.
98.

119.
146.
201.
364.
779.

1584.
749.

42.
45.
54.
49.
43.
57.
87.
81.
96.

168.
419.
870.
469.

18.
0.
0.
0.
1.
0.
2.
0.
3.
1.
4.
1.
0.

0.
3.
8.
3.
9.

15.
9.

10.
27.
30.
24.
36.
44.
51.
57.
74.

108.
122.
152.
213.
380.
927.

1649.
627.

40.
51.
47.
47.
50.
68.
69.
76.
96.

173.
513.
821.
437.

16.
0.
2.
0.
0.
1.
0.
1.
0.
5.
1.
2.
0.

0
4
7
6

16
14
21
20
28
30
28
45
52
63
62
85
86

124
164
237
445
985

1606
497

43
43
54
41
59
63
70
75

109
229
494
927
314

7
0
0
0
0
0
3
0
2
2
3
1
0

0.
7.
8.
8.

12.
9.

13.
20.
29.
38.
41.
39.
48.
58.
68.
82.

109.
143.
170.
231.
416.

1045.
1627.
395.

42.
44.
71.
29.
67.
75.
69.
76.

142.
243.
561.
811.
272.

3.
0.
0.
0.
2.
1.
0.
1.
1.
2.
3.
0.
0.

0
6
5
6
9

13
19
19
27
18
48
38
53
61
74
87
96

145
149
222
487

1122
1548

279
44
38
47
50
66
8 1
78
83

106
244
658
816
190

3
0
0
1
0

0
00.

1
0
0
0

2.a2550.CNFRaw Data Dump



G E N E R A L

Westinghouse Hanford Co

A L P H A E N E R G Y
Rev. 2.01

DATA REDUCTION REPORT

A N A L Y S I S

SAMPLE
J1448-5681 BLK

File ID: 3a3610.CNF

Counted on: 1/22/94
Detector: AEA3
Geometry number: 1
Count time:

WHO-SD-WM-DP-062, REV. 0

@10:11

86401. Sec

PEAK ANALYSIS

Peak height
Initial Final
593.8 593.8
24.1 24.1

Peak center
Initial Final

361.245 362.520
166.235 165.334

FWHM
Initial Final
20.000 13.764

308.000 1.000

Tan
Initial
10.000

154 .000

PEAK RESULTS
Peak Error Limit: 25%

ID Isotope
Cm243
Pu236

2

Totals:

AEA
Frac

0.779

0.027

Peak Centroid Count %err
Exp. Obs. Diff. FWHM Rate c/m @95
5.786 5.752 0.0340.06 18.45 1.2
5.756 5.752 0.004

4.845 0.00 0.64 6.8

0.806 <--valid peaks only--> 19.09

DETECTOR CALIBRATION
Energy(MEV) = 4.084 + (0.0046)*Channel

Energy range (MeV): 4.084 TO 6.440
Efficiency = 0.1282 CPM/DPM

TOTAL COUNT DATA:

Item
Raw spectrum
Smoothed
Composite fit
Residuals

Total
34085.0
34084.0
27484.0

6601.0

% Recovery
100.000
99.997
80.634
19.366

Analyzed by:

Peak
ID

2

Fina t
1.415
0 . 1 ( 0

d/m
197
146

5

1
8
0

Ac L i it
tic i

0.888E-
0.661E-0!
0.2 U- 5

ALJ



Spectrum 3a3610.CNF
1 Legend: Raw = .... Modeled Peaks = 1,2,.., etc Display Max.: 4426.2

WHC-SD-WM-DP-062, REV. 0

......

. . 1

~2w A~



Raw Data Dump for AEA Spectrum: 3a3610.CNF
1 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.

11 0. 0. 0. 0. 0. 0. 3. 4. 5. 7.
21 8. 10. 7. 12. 11. 7. 3. 13. 10. 12.3' 9. 6. 5. 4. 6. 10. 11. 7. 10. 10.

8. 13. 15. 13. 13. 6. 9. 10. 10. 14.
Si 12. 7. 7. 13. 15. 13. 8. 11. 11. ii.
61 8. 10. 13. 13. 15. 8. 12. 22. 11. 12.
71 15. 10. 15. 13. 14. 12. 13. 9. 17. 9.
81 17. 11. 13. 13. 14. 11. 15. 15. 10. 14.
91 8. 16. 13. 18. 15. 16. 14. 11. 7. Ii.

101 18. 20. 15. 16. 18. 19. 17. 17. 16. 19.
111 20. 14. 17. 14. 17. 23. 20. 11. 17. 14.
121 19. 15. 14. 26. 23. 16. 14. 22. 21. 22.
131 14. 25. 8. 17. 26. 17. 28. 15. 19. 20.
141 28. 17. 12. 15. 18. 24. 17. 19. 15. 23.
151 28. 22. 12. 19. 19. 24. 25. 29. 27. 20.
161 27. 26. 23. 20. 32. 24. 27. 23. 19. 26.
171 27. 23. 20. 25. 23. 27. 20. 29. 31. 25.
181 35. 22. 31. 35. 29. 25. 30. 36. 35. 33.
191 32. 28. 23. 25. 35. 43. 39. 34. 40. 42.
201 31. 39. 40. 41. 40. 34. 38. 30. 39. 4%.
211 29. 39. 41. 42. 61. 44. 30. 51. 42. 5 ,.
221 43. 50. 45. 56. 56. 43. 64. 46. 54. 35.
231 54. 47. 61. 46. 62. 51. 63. 57. 59. 72.
241 66. 77. 67. 55. 65. 53. 60. 50. 79. 85.
251 68. 78. 75. 73. 70. 94. 90. 83. 80. 76.
261 76. 70. 81. 101. 81. 95. 93. 78. 106. 101.
271 80. 104. 96. 101. 83. 88. 117. 109. 101. 91.
281 101. 101. 106. 96. 103. 122. 115. 134. 101. 100.
291 126. 132. 113. 127. 138. 129. 154. 130. 113. 143.
301 160. 136. 170. 134. 159. 130. 164. 182. 167. 166.
3 157. 174. 165. 173. 197. 173. 183. 169. 202. 220.
3- 181. 211. 199. 251. 195. 224. 251. 244. 256. 2
331 256. 235. 24S. 274. 299. 275. 313. 315. 309.
341 324. 359. 333. 379. 341. 387. 434. 445. 461. 4
351 479. 514. 537. 520. 578. 600. 585. 568. 564.
361 611. 579. 605. 578. 526. 487. 470. 417. 287. 21)
371 188. 131. 73. 49. 25. 17. 13. 9. 1. 21
381 1. 0. 0. 0. 0. 1. 0. 0. 1.
391 0. 0. 0. 0. 0. 0. 0. 0. 0. 1
401 0. 0. 0. 0. 0. 0. 0. 0. 0. 1
411 0. 2. 0. 0. 1. 0. 0. 0. 0.
421 0. 0. 1. 0. 0. 0. 0. 0. 1. 1
431 0. 1. 0. 0. 0. 0. 1. 1. 0.
441 2. 0. 0. 0. 1. 0. 0. 0. 0.
451 0. 1. 1. 0. 0. 0. 0. 0. 0.
461 0. 0. 1. 2. 1. 2. 0. 0. 0. 1
471 2. 0. 0. 1. 1. 1. 0. 1. 0. 1481 1. 0. 0. 0. 1. 0. 1. 0. 0. 0.491 1. 0. 0. 0. 0. 0. 0. 0. 0.
511 1. 0.

WHC-SD-WM-DP-062, REV. 0



Westinghouse Hanford Co.

G E N E R A L A L P H A E N E R G Y
Rev. 2.01

DATA REDUCTION REPORT

SAMPLE
J1446-5781 SAM

File ID: 4a4118.CNF

Counted on:
Detector:
Geometry number:
Count time:

A N A L Y S I S

WHC-SD-WM-DP-062, REV. 0

1/22/94 @10:12
AEA4

86405. Sec

PEAK ANALYSIS

Peak center
Initial Final

361.161
303.781
230.796

65.900
43.142

362.560
303.596
230.598

65.553
41.367

FWHM
Initial Final
14.000
14.000
14.000

262.000
8.000

.577

.587
.859
.000
.323

Tau
Initial
7.000
7.000
7.000

131 .000
4 .000

PEAK RESULTS
Peak Error Limit: 25%

ID Isotope
1 Cm244

Cm243
2 Pu238

Am24 1
3 Pu239

Pu240
4
5

AEA Peak
Frac, Exp.

0.320 5.796 5
5.786 5

0.091 5.499 5
5.480 5

0.541 5.143 5
5.144 5

??? 9

??? .- 99

Centroid
Obs.
.787
.787
.510
.510
.167
.167

4.391
4.277

ff. FWHM
0090.03
001
0110.03
030
0240.04
023

Count
Rate c/m

16.81

%err
@95
1.3

4.76 2.7

28.35 1.0

0.35 8.8
0.08 36.0

0.952 <--valid peaks only--> 49.92

DETECTOR CALIBRATION
Energy(MEV) = 4.083 + (0.0047)*Channel

Energy range (MeV): 4.083 TO 6.489
Efficiency = 0.0857 CPM/DPM

TOTAL COUNT DATA:

I tem
Raw spectrum
Smoothed
Composite fit
Residuals

Total
75525.0
75523.8
72498.2

3026.8

% Recovery
100.000
99.998
95.992

4 . 0 08

Peak
ID
1
2
3
4?
5?

Peak
Initial
894.8
227.7

1627.9
15.6

5.7

height
Final
894.8
227.7

1627.9
15.6

5.7

Fina i

0. 10
0.50l

Totals:

d/mn
196
268

77
59

330
330

Act
1C

.88

U .31

0.26
0 .14
0 . 14

6 E 1)

9v t
9r An



Analyzed by:
ALJ

WHC-SD-WM-DP-062, REV. 0



Spectrum 4a4118.CNF
1 Legend: Ra4 = .... Modeled Peaks = 1,2,.., etc

4

5

5
4
4
4

.2

1.
.1

..

Display Max.: 12127.1

WHC-SD-WM-DP-062, REV. 0
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.................................... 3 ..
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for AEA Spectrum:

61
71
81
91

101
111
121
131
141
151
161
171
181
191
201
211
221
231
241
251
261
271
281
291
30'
3
321
331
341
351
361
371
381
391
401
411
421
431
441
451
461
471
481
491
511

0.
0.
7.

16.
20.
16.
13.
12.
10.
16.
11.
20.
25.
32.
26.
51.
57.
85.

125.
204.
317.
513.

1097.
1763.

71.
49.
50.
70.
90.

180.
239.

98.
92.

170.
329.
636.
955.

22.
0.
0.
0.
0.
0.
0.
0.
2.
1.
3.
1.
0.
1.

0.
0.

12.
8.

12.
12.
16.
11.
21.
24.
24.
21.
23.
22.
46.
52.
68.
78.

133.
212.
374.
630.

1152.
1696.

61.
42.
47.
88.
95.

206.
292.

88.
119.
180.
331.
758.
898.

10.
0.
0.
0.
0.
0.
0.
2.
1.
1.
1.
2.
0.
0.

0.
0.
9.
7.

15.
10.
13.
14.
15.
22.
19.
16.
33.
31.
44.
39.
60.
97.

146.
254.
396.
638.

1291.
1582.

38.
33.
58.
74.

101.
206.
264.

81.
129.
198.
373.
727.
921.

3.
0.
0.
0.
0.
1.
0.
0.
0.
1.
2.
6.
0.

0.
0.
9.

12.
8.

12.
18.
11.
15.
14.
22.
25.
25.
37.
41.
53.
62.

121.
161.
259.
400.
697.

1280.
1337.

26.
61.
64.
66.

121.
218.
292.

70.
125.
210.
376.
758.
820.

1.
0.
0.
0.
1.
0.
0.
0.
0.
2.
3.
1.
0.

Raw Data Dump

WHC-SD-WM-DP-062, REV. 0

587

4a4118.CNF
0. 0.
0. 0.

14. 6.
8. 9.

14. 9.
19. 12.
15. 16.

9. 15.
18. 15.
19. 28.
19. 23.
22. 24.
23. 31.
39. 30.
40. 39.
51. 43.
65. 76.
98. 97.

180. 146.
253. 226.
380. 433.
710. 740.

1390. 1502.
1153. 863.

35. 22.
45. 50.
67. 61.
68. 78.

136. 124.
243. 239.
290. 289.

82. 66.
120. 151.
238. 255.
421. 436.
811. 773.
720. 555.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
1. 1.
0. 1.
0. 0.
1. 0.
1. 1.
1. 0.
1. 1.
0. 0.

0.
7.

10.
15.
12.
11.
19.
20.
23.
15.
18.
18.
24.
29.
28.
60.
56.

103.
160.
283.
433.
796.

1502.
583.

39.
49.
56.
81.

139.
257.
264.

83.
142.
265.
456.
779.
392.

1.
0.
1.
1.
2.
0.
1.
0.
0.
0.
1.
1.
0.

0.
6.
7.

12.
12.
13.
13.
23.
11.
20.
36.
26.
28.
28.
35.
53.
78.
96.

178.
269.
490.
865.

1611.
380.

29.
53.
71.
94.

156.
260.
227.

87.
155.
248.
529.
800.
251.

0.
1.
0.
0.
0.
2.
0.
0.
0.
2.
3.
0.
0.

0.
7.

15.
9.
4.

17.
13.
19.
15.
15.
22.
25.
22.
32.
38.
54.
90.

109.
183.
311.
538.
919.

1672.
249.

37.
58.
67.
94.

143.
301.
172.

97.
185.
290.
562.
814.
131.
0.
0.
0.
0.
1.
0.
0.
0.
0.
0.
3.
1.
0.

0.
12.
1.
8.
7.
8.
9.

21.
19.
14.
17.
22.
27.
35.
45.
63.
78.

109.
174.
320.
534.

1055.
1647.

114.
41.
50.
69.
86.

155.
263.
139.

86.
176.
279.
621.
856.

59.
0.
0.
0.
2.
0.
0.
1.
1.
1.
0.
2.
0.
0.



G E N E R A L

Westinghouse Hanford Co.

A L P H A E N E R G Y
Rev. 2.01

DATA REDUCTION REPORT

A N A L Y S I S

WHC-SD-WM-DP-062, REV. 0
SAMPLE

J1446-5781 DUP
File ID: 5a5039.CNF

Counted on:
Detector: A
Geometry number: 1
Count time:

1/22/94 @10:13
EA5

86406. Sec

PEAK ANALYSIS

Peak height Peak center
Initial Final Initial Final
627.1 627.1 358.752 358.094
212.6 212.6 300.699 298.542
1140.0 1140.0 228.080 227.361

FWHM
Initial Final
24.000 20.635
26.000 24.742
20.000 16.858

Tau
Initial
12.000
13.000
10.000

PEAK RESULTS
Peak Error Limit: 25%

Peak
ID Isotope
1 Cm243

Pu236
2 Am241

Pu238
3 Pu239

Pu240

AEA Peak Centroid Count
Frac Exp. Obs. Diff. FWHM Rate c/m

0.287 5.786 5.744 0.0420.09 13.04
5.756 5.744 0.012

0.116 5.480 5.470 0.0100.11 5.29
5.499 5.470 0.029

0.521 5.143 5.143 0.0000.08 23.72
5.144 5.143 0.001

%err
@95
1.4

2.5

1.1

d/m
130.5
97.2
41.1
53.6

173.2
173.2

Activity
uCi/ea

0: 588E-04
0.438E-04
0. 185E-04
0. 242E-04
0. 780E-04
0.780E-04

0.924 <--valid peaks only--> 42.04

DETECTOR CALIBRATION
Energy(MEV) = 4.097 + (0.0046)*Channel

Energy range (MeV): 4.097 TO 6.452
Efficiency = 0.1369 CPM/DPM

TOTAL COUNT DATA:

Item
Raw spectrum
Smoothed
Composite fit
Residuals

Total
65496.0
65495.1
60540.4

4955.6

% Recovery
100.000
99.999
92.434
7.566

Analyzed by:

588

Peak
ID
1
2
3

Final
4.413
4.088
3.295

Totals:

ALJ



Spectrum 5a5039.CNF
1 Legend: -Raw = .... Modeled Peaks = 1,2,.., etc Display Max.: 8709.8

WHC-SD-WM-DP-062, REV. 0

3
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.................... 3
....................................... 3....
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..................... 3
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1
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.3
.3.

.2
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1.



Raw
1
11
21
31
41
51
61
71
81
91

101
111
121
131
141
151
161
171
181
191
201
211
221
231
241
251
261
271
281
291
301
311
321
331
341
351
361
371
381
391
401
411
421
431
441
451
461
471
481
491
511

AEA Spectrum:Data
0.
0.

11.
3.
9.
9.

14.
14.
12.
16.
28.
34.
46.
40.
52.
61.
79.

111.
120.
185.
291.
546.

1021.
1045.

174.
60.
60.
79.
97.

171.
220.
119.
104.
140.
281.
550.
582.
113.

2.
0.
2.
0.
1.
2.
1.
0.
0.
2.
2.
0.
1.

Dump for
0.
0.
9.
9.
6.

16.
16.
22.
18.
19.
29.
29.
38.
55.
51.
69.
88.

108.
151.
221.
298.
575.

1120.
948.
136.

58.
82.
83.

113.
173.
220.
136.
99.

193.
297.
564.
618.
80.
0.
0.
0.
1.
1.
0.
1.
0.
1.
0.
2.
0.
0.

0.
0.

16.
14.
10.
10.
24.
14.
19.
27.
25.
33.
35.
47.
52.
72.
89.

100.
142.
197.
341.
601.

1056.
817.

98.
59.
72.
86.

118.
203.
227.

96.
107.
173.
290.
617.
565.

39.
0.
0.
2.
0.
0.
2.
1.
0.
0.
5.
3.
1.

WHC-SD-WM-DP-062, REV. 0

530

0.
0.
9.

14.
14.
8.

12.
16.
20.
31.
22.
32.
38.
48.
52.
68.
89.

129.
175.
217.
352.
683.

1131.
778.

66.
64.
81.
78.

143.
208.
184.
90.

108.
189.
346.
598.
461.

32.
0.
0.
0.
1.
2.
4.
0.
0.
0.
4.
5.
0.

5a5039.CNF
0. 0.
0. 0.

11. 13.
10. 12.
14. 16.
15. 12.
20. 18.
18. 15.
19. 18.
23. 31.
39. 26.
38. 24.
35. 28.
41. 42.
59. 56.
62. 75.
87. 87.

116. 106.
152. 150.
225. 239.
350. 403.
730. 736.
1086. 1168.
653. 535.
76. 62.
78. 56.
88. 78.
86. 92.
140. 140.
227. 233.
201. 201.
89. 107.

118. 110.
197. 194.
385. 418.
647. 638.
387. 324.
23. 10.
0. 0.
1. 2.
0. 0.
1. 1.
0. 1.
1. 0.
1. 1.
1. 0.
1. 0.
1. 9.
0. 2.
1. 1.

0.
4.

14.
10.
8.

23.
14.
14.
26.
17.
27.
36.
34.
64.
61.
67.
87.

105.
167.
241.
424.
810.

1190.
437.

84.
64.
67.
92.

133.
223.
181.

84.
131.
198.
412.
666.
290.

9.
0.
0.
1.
0.
1.
0.
0.
2.
0.
1.
2.
0.

0.
9.

12.
11.
11.
11.
18.
15.
21.
17.
29.
30.
51.
40.
61.
84.

108.
129.
152.
255.
416.
808.

1233.
371.

60.
73.
81.
85.

166.
248.
156.

86.
147.
222.
492.
634.
227.

2.
0.
0.
1.
0.
0.
0.
1.
2.
2.
3.
3.
0.

0.
15.
5.

11.
18.
14.
10.
20.
24.
26.
29.
41.
47.
56.
55.
86.

105.
149.
186.
275.
446.
931.

1147.
253.

62.
61.
70.
91.

162.
258.
137.

88.
143.
255.
495.
631.
184.
3.
0.
0.
2.
1.
1.
0.
2.
1.
0.
5.
2.
0.

0.
10.
10.
9.

14.
15.
20.
19.
22.
38.
29.
39.
33.
50.
67.
88.

102.
127.
196.
271.
506.
925.

1044.
214.

68.
76.
58.
82.

163.
228.
117.
85.

145.
255.
494.
588.
157.
1.
0.
0.
0.
0.
1.
0.
1.
0.
5.
3.
0.
0.



ix

GENER AL

Westinghouse Hanford Co.

ALP HA ENERGY
Rev. 2.01

DATA REDUCTION REPORT

ANAL Y SIS

WHC-SD-WM-DP-062, REV. 0
SAMPLE

J1446-5781 TRIP
File ID: 6a6949.CNF

Counted on: 1/22/94
Detector: AEA6
Geometry number: 1
Count time:

@10:14

86402. Sec

PEAK ANALYSIS

Peak height Peak center
Initial Final Initial Final
866.6 866.6 362.778 364.549
268.5 268.5 302.282 301.104
1719.6 1719.6 229.444 228.214

8.6 8.6 31.867 32.294

FWHM
Initial Final.
24.000 21.036
24.000 20.058
24.000 22.687
326.000 27.476

Tau
Initial Final
12.000 4.095
12.000 4.418
12.000 6.430

163.000 160.889

PEAK RESULTS
Peak Error Limit: 25%

l. Isotope
1 Cm243

Pu236
2 Am241

Pu238
3 Pu239

Pu240

AEA Peak Centroid Count
Frac Exp. Obs. Diff. FWHM Rate c/m

0.320 5.786 5.775 0.0110.10 19.00
5.756 5.775 -. 019

0.092 5.480 5.483 -.0030.09 5.46
5.499 5.483 0.016

0.548 5.143 5.148 -.0050.10 32.52
5.144 5.148 -.004

4.247 0.15

%err
@95
1.2

2.5

0.9

13.4

d/m
198.9
148.2

44.4
58.0

248.6
248.6

Activity
uCi/ea

0.896E-04
0.668E-04
0.200E-04
0.261E-04
0.1 12E-03
0. 112E-03

0.960 <--valid peaks only--> 56.98

DETECTOR CALIBRATION
Energy(MEV) = 4.098 + (0.0046)*Channel

Energy range (MeV): 4.098 TO 6.453
Efficiency = 0.1308 CPM/DPM

TOTAL COUNT DATA:

Item
Raw spectrum
Smoothed
Composite fit
Residuals

Total
85474.0
85483.0
82261.8

3212.2

% Recovery
100.000
100.011
96.242
3.758

Analyzed by:

531L

Peak
ID
1
2
3
4?

Totals:

ALJ



Spectrum 6a6949.CNF
1 Legend: Raw- .... Modeled Peaks = 1,2,.., etc

4
4
4
4
4
4

.2

1.
.1

Display Max.: 13355.8
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Ra
1

11
21
31
41

64
71
81
91

101
111
121
131
141
151
161
171
181
191
201
211
221
231
241
251
261
271
281
291
30)
31
32-
331
341
351
361
371
381
391
401
411
421
431
441
451
461
471
481
491
511

w Data Dump fo
0.' "0.
0. 0.
2.
6.
7.
7.
7.
6.

12.
9.

11.
19.
19.
27.
22.
41.
43.
71.
96.

133.
261.
617.

1458.
1707.

507.
49.
35.
59.
98.

214.
315.
180.
99.

124.
293.
618.
862.
508.

71.
2.
0.
0.
0.
1.
0.
1.
0.
5.
0.
1.
0.

4.
10.
11.

4.
7.

10.
8.

11.
11.
10.
26.
24.
29.
37.
47.
73.
84.

149.
274.
659.

1530.
1551.

383.
48.
46.
53.
97.

257.
300.
146.

69.
139.
322.
662.
881.
438.

52.
0.
0.
0.
1.
0.
1.
1.
0.
4.
1.
1.
0.

r AEA Spectrum:
0.
0.
6.

10.
5.
5.
3.

12.
9.

12.
12.
10.
21.
25.
41.
31.
46.
79.

103.
177.
284.
746.

1564.
1494.

330.
38.
51.
62.

107.
259.
313.
150.
75.

132.
323.
695.
834.
427.

35.
1.
0.
0.
1.
0.
0.
0.
0.
5.
0.
2.

0.
0'.
5.
9.
6.
9.
5.

15.
11.

8.
14.
27.
19.
25.
29.
46.
56.
61.

119.
138.
327.
806.

1697.
1377.

246.
46.
43.
58.

126.
280.
287.
137.

81.
144.
359.
760.
854.
337.

29.
2.
1.
0.
0.
1.
2.
0.
2.
3.
0.
3.

6a6949
0.
0.
6.
5.
2.
5.

10.
5.
6.
6.
9.

23.
17.
31.
35.
42.
48.
72.

112.
181.
348.
828.

1683.
1218.
203.

34.
55.
70.

139.
268.
295.
127.

93.
156.
396.
793.
880.
279.

15.
1.
0.
0.
1.
0.
0.
2.
0.

11.
1.
8.

.CNF
0.
0.
9.
3.
2.
2.

11.
8.
9.
9.

18.
23.
25.
37.
38.
40.
65.
61.
94.

186.
334.
997.

1746.
1174.
137.
40.
47.
72.

139.
315.
258.
117.

77.
179.
443.
803.
808.
246.

14.
1.
0.
0.
0.
2.
0.
0.
2.
5.
1.

10.

0.
2.

11.
5.
6.
7.
7.
8.

11.
16.
11.
14.
22.
32.
41.
45.
54.
80.

127.
199.
415.

1059.
1778.

919.
122.

34.
29.
65.

163.
305.
266.

88.
93.

187.
503.
820.
741.
198.

14.
0.
1.
1.
0.
3.
1.
1.
2.
5.
1.

20.

0.
3.
6.
8.
3.
5.
7.
7.

18.
12.
20.
20.
20.
35.
39.
45.
67.
87.

118.
210.
467.

1125.
1833.
860.

97.
32.
47.
85.

171.
297.
225.

88.
108.
209.
491.
889.
718.
153.

5.
1.
1.
1.
2.
1.
1.
1.
4.
2.
0.
7.

0.
5.

14.
10.

7.
4.
9.

14.
10.
11.
15.
21.
12.
19.
38.
50.
72.
94.

132.
228.
484.

1179.
1719.

783.
65.
33.
52.
79.

187.
308.
206.

92.
114.
228.
560.
926.
644.
117.

6.
0.
0.
0.
0.
1.
1.
0.
3.
2.
2.
0.

0.
2.
3.
6.
6.
7.
4.
9.

18.
10.
24.
15.
13.
29.
33.
45.
58.
83.

136.
240.
518.

1227.
1699.
626.

54.
64.
54.
85.

196.
276.
194.
72.

103.
243.
555.
910.
623.

94.
2.
0.
1.
0.
0.
0.
0.
0.
1.
0.
0.
0.

WHC-SD-WM-DP-062, REV. 0
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G E N E R A L

Westinghouse Hanford Co.

A L P H A E N.E R G Y
Rev. 2.01

DATA REDUCTION REPORT

A N A L Y S I S

WHC-SD-WM-DP-062, REV. 0
SAMPLE

J1446-5081 SPK
File ID: 7a7476.CNF

Counted on:
Detector: A
Geometry number: 1
Count time:

1/22/94 @10:15
EA7

86401. Sec

PEAK ANALYSIS

Peak height
Initial Final
774.4 774.4
277.0 277.0
42.3 42.3

2965.9 2965.9
25.6 25.6
7.7 7.7

Peak center
Initial Final

360.891 360.891
302.552 302.233
263.838 262.267
229.462 229.456
50.344 50.342
25.227 24.323

FWHM
Initial Final
16.000 9.888
16.000 11.610
28.000 5.679
16.000 9.809

282.000 1.000
12.000 3.816

Tau
Initial Final
8.000 2.197
8.000 2.445

14.000 2.321
8.000 2.450

141.000 0.100
6.000 13.287

PEAK RESULTS
Peak Error Limit: 25%

ID Isotope
1 Cm244

Cm243
2 Am241

Pu238
3
4 Pu239

Pu240

AEA Peak Centroid -Count

Frac Exp. Obs. Diff. FWHM Rate c/m
0.179 5.796 5.784 0.0120.05 13.39

5.786 5.784 0.002
0.068 5.480 5.508 -.0280.05 5.11

5.499 5.508 -.009
???? 5.320 0.46

0.640 5.143 5.166 -.0230.05 47.75

????
5.144 5.166 -.022

4.324
4.202

%err
@95
1.4

2.5

13.1
0.7

0.51 7.2
0.05 58.6

Activity
d/m uCi/ea
133.4 0.601E-04
182.7 0.823E-04
54.1 0.244E-04
70.6 0.318E-04

475.6 0.214E-03
475.6 0.214E-03

0.887 <--valid peaks only--> 66.24

DETECTOR CALIBRATION
Energy(MEV) = 4.088 + (0.0047)*Channel

Energy range (MeV): 4.088 TO 6.494
Efficiency = 0.1004 CPM/DPM

TOTAL COUNT DATA:

Item
Raw spectrum
Smoothed
Composite fit
Residuals

Total
107509.0
107509.4

96870.0
10639.0

% Recovery
100.000
100.000
90.104
9.896

594

Peak
ID
1
2
3?
4
5?
6?

Totals:



Analyzed by:
ALJ

WHC-SD-WM-DP-062, REV. 0
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Spectrum 7a7476.CNF
l'Legend: Raw = .... Modeled Peaks = 1,2,.., etc Display Max.:

WHC-SD-WM-DP-062, REV. 0
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Raw

11
21
31
41

61
71
81
91

101
111
121
131
141
151
161
171
181
191
201
211
221
231
241
251
261
271
281
291
301
3.
32,
331
341
351
361
371
381
391
401
411
421
431
441
451
461
471
481
491
511

AEA Spectrum:flata
0.
0.

19.
13.
30.
22.
35.
22.
29.
40.
52.
45.
55.
88.

114.
97.

157.
193.
253.
317.
458.
872.

2057.
3083.

172.
52.
56.
60.
86.

168.
283.
130.
83.

122.
247.
558.
809.

66.
0.
0.
0.
0.
0.
0.
0.
0.
1.
1.
1.
0.

19.

Dump for
0.
0.

22.
21.
19.
25.
27.
32.
29.
37.
52.
44.
84.
99.

119.
99.

141.
161.
227.
329.
452.
990.

2150.
2763.

116.
55.
62.
60.

105.
210.
307.
104.
83.

129.
243.
590.
787.

43.
0.
0.
0.
0.
0.
1.
0.
0.
0.
0.
1.
0.
0.

7a7476.CNF
0.
0.

19.
20.
22.
18.
28.
26.
30.
41.
56.
53.
63.
77.
99.

113.
160.
199.
252.
324.
495.

1012.
2355.
2476.

78.
49.
67.
56.

101.
222.
318.

72.
88.

152.
263.
623.
790.

30.
0.
0.
1.
1.
0.
0.
0.
0.
0.
1.
0.
0.

0.
0.

18.
19.
20.
14.
23.
25.
40.
36.
42.
63.
66.
74.

107.
118.
158.
206.
250.
314.
572.

1133.
2452.
2126.

52.
69.
87.
63.
99.

243.
313.

64.
84.

129.
307.
656.
701.

12.
2.
0.
0.
1.
0.
1.
0.
0.
1.
1.
1.
0.

WHC-SD-WM-DP-062, REV. 0
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0.
0.

26.
19.
27.
27.
32.
29.
37.
34.
53.
57.
67.
98.

109.
129.
154.
210.
270.
389.
594.

1249.
2691.
1709.

43.
63.
61.
59.

105.
247.
277.

55.
79.

134.
326.
690.
584.

2.
0.
0.
0.
1.
0.
0.
0.
0.
0.
1.
3.
0.

0.
0.

18.
12.
19.
25.
16.
33.
27.
51.
52.
57.
79.
88.

109.
147.
177.
213.
269.
410.
609.

1372.
2884.
1296.

43.
53.
67.
72.

109.
241.
265.

55.
93.

154.
349.
691.
500.

2.
0.
0.
0.
0.
0.
0.
0.
0.
1.
1.
0.
0.

0.
2.

21.
16.
25.
12.
31.
33.
35.
32.
51.
63.
88.
92.
99.

113.
140.
201.
287.
380.
668.

1463.
2938.

958.
43.
61.
58.
81.

147.
279.
238.

79.
96.

164.
376.
734.
385.

0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.

0.
20.
13.
20.
23.
16.
24.
30.
39.
46.
54.
64.
67.
85.

113.
139.
142.
230.
282.
393.
662.

1670.
3051.

710.
37.
59.
55.
89.

123.
275.
229.

70.
98.

185.
442.
768.
332.

0.
0.
0.
0.
1.
0.
1.
0.
0.
0.
0.
1.
0.

0.
20.
23.
18.
14.
19.
21.
37.
44.
40.
53.
60.
75.

106.
133.
121.
198.
215.
298.
438.
747.

1784.
3117.

454.
34.
63.
66.
83.

146.
294.
162.

73.
94.

193.
469.
775.
184.

0.
0.
0.
0.
1.

0.
0.
0.
1.
1.
0.
0.

0
15
14
23
28
29
28
29
37
36
65
56
74
96

147
128
171
248
274
463
799

1932
3147

285
51
72
65
83

178
320
138

75
128
204
494.
808
136.

1
1
1
1
0.
1
1
0.
1
2.
1.
0.
0.
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G E N E R A L

Westinghouse Hanford Co.

A L P H A E N E R G Y
Rev. 2.01

DATA REDUCTION REPORT

SAMPLE
J1446-5981 SPDUP

File ID: 8a8689.CNF

A N A L Y S I S

WHC-SD-WM-DP-062, REV. 0

Counted on: 1/22/94
Detector: AEA8
Geometry number: 1
Count time:

@10:16

86401. Sec

PEAK ANALYSIS

Peak height
Initial Final

14.1 14.1
59.1 59.1

Peak center
Initial Final
362.496 362.496
230.727 230.727

FWHM
Initial Final
10.000 4.359
12.000 5.561

Tau
Initial
5.000
6.000

PEAK RESULTS
Peak Error Limit: 25%

ID Isotope
1 Cm243

Cm244
2 Pu239

Pu240

AEA Peak Centroid Count %err
Frac Exp. Obs. Diff. FWHM Rate c/m @95

0.121 5.786 5.799 -.0130.02 0.16 13.1
5.796 5.799 -. 003

0.468 5.143 5.179 -.0360.03 0.60 6.7
5.144 5.179 -.035

Activity
d/m uCi/ea

1.6 0.740E-0(
1.2 0.540E-06
4.6 0.209E-05
4.6 0.209E-05

0.589 <--valid peaks only--> 0.75

DETECTOR CALIBRATION
Energy(MEV) - 4.095 + (0.0047)*Channel

Energy range (MeV): 4.095 TO 6.501
Efficiency = 0.1294 CPM/DPM

TOTAL COUNT DATA:

Item
Raw spectrum
Smoothed
Composite fit
Residuals

Total
1846.0
1846.0
1086.8
759.2

% Recovery
100.000
100.000
58.872
41.128

Analyzed by:
ALJ

598

Peak
ID
1
2

Final
1.558
2.611

Totals:



Spectrum 13a8689.CNF
1 Legendi Raw = .... Modeled Peaks = 1,2,.., etc Display Max.:

.2.

599

390.3

WHC-SD-WM-DP-062, REV. 0
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Raw Data Dump
1 0.

11 0.
21 3.
31 1.
41 0.
51 5.
61 5.
71 1.
81 2.
91 1.

101 2.
111 4.
121 3.
131 3.
141 2.
151 1.
161 0.
171 2.
181 2.
191 5.
201 3.
211 8.
221 17.
231 69.
241 5.
251 3.
261 0.
271 1.
281 3.
291 3.
301 9.
311 0.
321 0.
331 0.
341 0.
351 6.
361 7.
371 0.
381 0.
391 0.
401 0.
411 0.
421 0.
431 1.
441 0.
451 0.
461 0.
471 1.
481 1.
491 1.
511 0.

for
0.
0.
3.
3.
2.
1.
2.
2.
4.
1.
0.
0.
1.
2.
2.
0.
1.
2.
4.
8.
7.
6.

24.
63.
1.
3.
5.
1.
4.
7.
4.
1.
0.
0.
2.
8.

13.
1.
0.
0.
0.
1.
0.
1.
0.
0.
0.
0.
1.
0.
0.

AEA Spectrum:
0.
0.
3.
2.
2.
0.
3.
3.
3.
2.
3.
2.
5.
5.
1.
2.
5.
2.
3.
2.
7.
8.

26.
53.
0.
1.
1.
4.
2.
8.
7.
0.
0.
0.
1.
8.

18.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.

0.
0.
2.
2.
3.
0.
1.
3.
6.
1.
1.0
2.
6.
3.
1.
5.
3.
4.
4.
2.
5.

15.
38.
39.
1.
0.
1.
3.
6.
6.
9.
0.
0.
1.
4.

10.
17.
1.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
1.
0.

WHC-SD-WM-DP-062, REV. 0

600

8a8689
0.
0.
0.
1.
4.
0.
0.
7.
4.
1.
5.
0.
3.
3.
8.
0.
3.
4.
4.
5.
5.
8.

28.
25.
1.
1.
2.
3.
2.
6.
6.
0.
0.
1. .
2.
7.
9.
0.
0.
0.
0.
0.
0.
1.
0.
0.
0.
0.
1.
0.

.CNF
0.
0.
6.
2.
4.
3.
0.
4.
3.
2.
1.
1.
2.
3.
1.
2.
2.
3.
4.
4.
9.
4.

42.
21.
2.
2.
5.
2.
3.
3.
5.
0.
1.
0.
3.
9.
3.
0.
0.
0.
1.
0.
0.
0.
0.
0.
1.
0.
0.
0.



WHC-SD-WM-DP-062, REV. 0
WESTINGHOUSE HANFORD COMPANY

222-S LABORATORY

ANALYTICAL BATCH a,40)
.j Segment Serial No. Customer ID:

3 -14Lc kcIF 5sg
Analysis: Sample Prep:

Instrument: Pracedure/ Rev

Technologist: Date: /-.-

Starting Time: Temperature

Ending Time: ) 00 Chemist:

Comments: P

Description Lab ID Description Lab ID

1 )-nec, ___4 __- 1
2 - 12

3 13

4 14

5_- _ 15
6 q 16
7 17

8 18

9 19

101 20

Standard Primary Book No. Second Book No. Third Book No. and Final Vol. of
Type and Aliquot Vol. and Aliquot Vol. Aliquot Vol. Standard

L><im ~ ~~-7 -78 -o le-

6O1. A-600-881 103/921

(V



WHC-SD-WM-DP-062, REV. 0
ANALYTICAL BATCH SUMMARY SHEET

METHOD: DATE START:
LA-J03-156 January 3, 1994

PREPARED BY: DECOMPLETE:
L.L Fritte January 14,1994

UNITS: uCl/mL
SPL NAME SPL ID ANALYTE RESULT #1 RESULT #2 RESULT #3 AVERAGE 2*SD PREC %REC DET LIM % CT ER

aTh 63843 J1418 Pu-239/40 1.35E+2 103.4 1.07E-2 0.8

BLANK Ji421 Pu-230/40 '7.56E-4 39.3 7.58E-4 100.0

KEBBA J142 Pu-2n/40 1.12E-2 2.15E-2 2.20E-2 1.82E-2 1.22E-2 67.0 154.1 1.55E-3 2.7
25.3 2.13E-3 1.2
69.0 2.13E-3 0.7

KEOSA J1426 239 8 a 144.2 100.1

STm3843 J1418 Pu-236 <1.85E+i N/A 1.85E-2 100.0

BLANK J1421 Pu-236 <5.04E-3 30.3 5.04E-3 100.0

KE05A J1428 Pu-236 1.94E-3 <7.82E-3 3.26E-3 N/A N/A N/A 154.1 1.29E-3 4.6
25.3 7.82E-3 2.0
80.9 2.84E-3 1.2

NARRATIVE' NO SPECIAL PROBLEMS/METHOD VARIATIONS IN THIS BATCH
IUST SPECIFIC PROBLEMS/VARIATIONS FOR THIS BATCH:

The resilts fa the *dwd are rvuCI/t.

The results fo the spike sre in percent rcovwy.

This batch Is a candidee fo, reun assuming availabilty of tracer. The savple has a tol alpha count rate that is nch higher thar
the =Ipi duplicate and riplicals. This g0Ws a 154% tracer recovery and iwnld results.
If thi. da Is to be used, the osmple result shiuld be decoaunted and Me spke result cdoiulated using the somple triplicate.

602



WHC-SD-WM-DP-062, REV. 0
PLUTONIUM 239\240 ANALYSIS - UNDIGESTED SAMPLE

2~41O/

.. _._S4.6100-OSI lR-1O-S3t

2 "40o

1-ti

Ida
4

603

Serial No Samole Point * Date Time Issued Ptiortty

J 1418.-5581 BECHTOLD 12-16-93 9:11 22
Determination MethodStandald Result Unts C erge Code Reruns

Pu239/40 LA-503-156 % RECOVERY E14157 0
Somple Size Custome, ID

? Am -o -A I STD
Remarlks. Calculations. Results Z*'
EDP R211 ARP-
STD# 638A3 RESULT 13 ATTACH PRINTOUT
STD VAL./,56F12 %REC /b .qo

A Analyst - 2 Analyst - 3 AnalySt - 4 Analyst - 5

Nrs MQ 4 j Mrs i Mr r

Date Tm.e Completed Lab -



WHC-SD-WM-DP-062, REV. 0
PLUTONIUM 239\240 ANALYSIS - UNDIGESTED SAMPLE

Wi
F'

'-<-.9<4

60

604

Serial No. Sample Point . - Dale Time Issued Priority

J 1421.-5681 BECHTOLD 12-16-93 9:13 22
Determination Method Standard Result Units Charge Code Reruns

Pu239/40 LA-503-156 uCi/ML E14157 0
Sample Sie Customs, ID

?bL 'fO 1 . 4L- BLK
Remarks. Calculations. Results

REAGENT BLANK <

COUNT AS uCI/L

An it - 2 Analyst - 3 Analyst . 4 Analyst - 5

E M'S H' 'WeHs

Date tiTme Completed Lab

54-4800-OEI tR-1O-53)

7/4(a/ -S I|



WHC-SD-WM-DP-O62, REV. 0
PLUTONIUM 239\240 ANALYSIS - UNDIGESTED SAMPLE

Serial No. Sainp e Point Date Time I.su" Priority

J 1426.-5781 BECHT'OLD - 12-16-93 13:18 22
OelermnatIon Method Sandard Aesult units Charge Cod@ Reruns

Pu239/40 LA-503-156 uCi/ML E14157 0
Sample Size - Customer ID
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WHC-SD-WM-DP-062, REV. 0
PLUTONIUM 239\240 ANALYSIS - UNDIGESTED SAMPLE

ZT/1.?4 -Jtf/
1 7

<Vt:..

606

Sen.a No. Sample Point Dat Tim issued Priorty

J 1426.-5781 BECHTOLD 12-16-93 13:18 22
Deermmiation MethodaSlantard Result units Charge Code Reruns

Pu239/40 LA-sI0- 156 uCi/ML E14157 0
Sampie Sze Custom. ID

? m KE65A
Remarks. lculat'ons. Resulls

COUNT AS uCI/L 'Pup 'CAEAW

ATTIACH ?RINTU4

.g,/5 Vc2Ao atiw

A 2 Analyst - 3 Analyst - 4 Analyst - 5

HMrs Mrs

I-zl-1V ,pj
Dow Time Completed LabU M

At6l 0- ) -.
54.800-N6i (R-10-831



WHC-SD-WM-DP-062, REV. 0
PLUTONIUM 239\240 ANALYSIS - UNDIGESTED SAMPLE

TI I 54-6000-061 IR-10-83)

.. rltla(0- 51f

9j60 -

40

'a-/

607

Serial No Sample Point Date Time Issued Priority

J 1426.-5781 BECHTOLD 12-16-93 13:18 22
Delermmnatmon Method;Standard Result units Charge Code Reruns

Pu239/40 LA-503-156 uCi/ML E14157 0
Sample Size Customer ID

? ml. - I - . - .IKE65A
Remarks. CalculationS. Results "I!.

COUNT AS uCI/L "AEA
ATTACH PRINTOUT

07 O c) . ,M A e-1h

An 1 2 Analyst -3 Analyst - A Analyst -5

Hrs Hr. : H His

Te Time Completed Lab U I C

- 9 Alb .Xt ,. -g-.



WHC-SD-WM-DP-062, REV C
PLUTONIUM 239\240 ANALYSIS - UNDIGESTED SAMPLE

[M (0qio0

I-i1(*3444. -3

2260

608

Serisa No. Sample Point Date Time Issued Priority

J 1426.-5981 BECHTOLD 12-16-93 13:18 22
Determiation Method Standard Result Units . Charge Code Reruns

Pu239/24 LA-503-156 % RECOVERY E14157 0
Sample Size Cuioneir ID

. L . -. KE65A
Remarks. Calculations. Results

SAMPLE SPIKED ID 1D364-3 -C m- 0 -;lYni-

SPIKE ID 2Ab t B3
SPIKE VOLUME
COUNT AS uCI/L -,-ACH PRINTOUT

at - Analyst - 3 Analyst - 4 Analyst - 5

Hi isHs

Date Time CompIeled L

54-800001 IR-tO-83)



WHC-SD-WM-DP-062, REV. 0
PLUTONIUM 239\240 ANALYSIS - UNDIGESTED SAMPLE

r'7~~ 7 gss'

.2 &71

A?

603

/I 0 9--____________

s al No sample PoIi Date Time Issued Priority

J 1426.-5981 BECHTOLD 12-16-93 13:18 22
Deterination Method Standad Resul Unis Carge Coda Reruns

Pu239/24 LA-503-156 % RECOVERY E14157 0
Sample Size Customer ID

KE65A
Remarks, Caiculations. Results

SAMPLE SPIKED IDIo3/4hKWP 10dO4C

SPIKE ID r1] e46

SPIKE VOLUMEn
COUNT AS uCI/L .DS /07.' /A/

A rsAnalyst - 3 Analyst -4 Analyst -5

Date Time Completed Lab

54-6800-061 (R-1 )



Westinghouse Hanford Co.

A L P H A E N E R G Y
Rev. 2.01

DATA REDUCTION REPORT

SAMPLE
J1418-5581

File ID: 9a1466.CNF

A N A L Y S I S

WHC-SD-WM-DP-062, REv. 0

Counted on: 1/ 3/94 @23: 4
Detector: AEA9
Geometry number: 1
Count time: 86402. Sec

PEAK ANALYSIS

Peak height
Initial Final
2225.2 2225.2

56.3 56.3
26.8 26.8

4892.5 4892.5

Peak center
Initial Final

363.156 363.156
304.592 304.574
264.607 264.580
230.265 230.265

FWHM
Initial Final
10.000 3.034
12.000 3.562
10.000 4.242
12.000 3.382

Tau
Initial
5.000
6.000
5.000
6.000

PEAK RESULTS
Peak Error Limit: 25%

Peak
ID Isotope
1 Cm244

Cm243
2
3
4 Pu239

Pu240

AEA
Frac

0.324

0.630

Peak Centroid Count
Exp. Obs. Diff. FWHM Rate c/m
5.796 5.777 0.0190.01 18.46
5.786 5.777 0.009

5.508 0.50
5.324 0.47

5.143 5.166 -.0230.02 35.87
5.144 5.166 -.022

%err
@95
1.2

7.4
7.6

0.9

Activit
d/m uCi/ea
133.8 0.603E-04
183.3 0.826E-04

260.0 0.117E-03
260.0 0.117E-03

0.954 <--valid peaks only--> 54.34

DETECTOR CALIBRATION
Energy(MEV) = 4.107 + (0.0046)*Channel

Energy range (MeV): 4.107 TO 6.462
Efficiency = 0.1380 CPM/DPM

TOTAL COUNT DATA:

Item
Raw spectrum
Smoothed
Composite fit
Residuals

Total
82053.0
82053.0
79651.9

2401.1

% Recovery
100.000
100.000
97.074
2.926

Analyzed by:

610

G E N E R A L

Peak
ID
1
2?
3?
4

Final
1.565
1.710
0.770
2.455

Totals:

ALJ



Spectrum 9a1466.CNF
1 Legend: Raw = .... Modeled Peaks = 1,2,.., etc Display Max.: 30265.5

WHC-SD-WM-DP-062, REV. 0
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Raw Data.Dump^ I

61
71
81
91

101
111
121
131
141
151
161
171
181
191
201
211
221
231
241
251
261
271
281
291
301
311
321
331
341
351
361
371
381
391
401
411
421
431
441
451
461
471
481
491
511

1.
2.
0.
0.
0.
0.
2.
1.
2.
4.

10.
5.

17.
29.
63.

185.
1137.
5880.

8.
5.

19.
4.
1.

12.
40.

4.
15.
40.
87.

586.
1929.

2.
0.
0.
0.
2.
0.
0.
0.
0.
0.
0.
0.
0.
0.

f
0
1
4
1
0.
0.
1.
1.
1.
0.
1.
2.
0.
1.
1.
5.
7.
9.

15.
38.
77.

190.
1276.
4873.

6.
8.

28.
5.
3.
9.

39.
12.
15.
27.
96.

733.
2439.

1.
1.
0.
0.
1.
3.
0.
0.
0.
0.
0.
0.
0.
0.

AEA Spectrum:or
0.
0.
0.
0.
0.
1.
1.
0.
2.
1.
2.
2.
1.
1.
2.
3.
2.
8.

27.
33.
67.

248.
1428.
3346.

8.
14.
31.

6.
6.

16.
49.
12.
12.
26.
90.

933.
2774.

1.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.

0.
1.
0.
0.
0.
1.
1.
0.
0.
0.
1.
2.
0.
4.
2.
7.
8.
9.

15.
32.
89.

262.
1645.
1891.

12.
10.
24.

1.
7.

17.
78.
13.
13.
29.
97.

988.
2675.

0.
0.
0.
0.
5.
2.
0.
0.
0.
0.
0.
0.
0.

1.
0.
3.
1.
0.
0.
1.
2.
5.
3.
7.
8.

20.
44.
85.

384.
2166.

854.
7.

11.
34.

1.
6.

27.
70.

8.
16.
48.

133.
988.

2138.
0.
0.
1.
0.
0.
3.
1.
0.
0.
0.
2.
1.
0.

9a1466
0.
0.
0.
0.
1.

1.
0.
1.
1.
0.
2.
0.
2.
3.
1.
4.
3.
9.

20.
50.

111.
426.

2721.
367.

10.
10.
31.

2.
9.

23.
56.

3.
23.
44.

164.
975.

1359.
0.
0.
0.
0.
0.
2.
0.
0.
0.
0.
0.
0.
0.

.CNF
0.
0.
0.
1.
0.

0.
2.
0.
0.
1.
1.
1.
0.
0.
1.
2.
0.
1.
4.
2.
3.
8.
6.

20.
41.

119.
546.

3577.
125.

6.
7.

22.
5.
9.

24.
47.

3.
23.
57.

194.
907.
662.

0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.

0.
1.
1.
0.
0.
2.
0.
0.
0.
3.
1.
2.
3.
2.
3.
5.
9.

21.
23.
60.

125.
718.

4481.
35.

9.
7.

10.
3.
5.

35.
19.

9.
27.
46.

252.
953.
233.

0.
0.
1.
1.
10
0.
0.
0.
0.
0.
0.
0.
0.

0.
1.
0.
0.
0.
2.
1.
0.
0.
1.
0.
1.
0.

9.
10.
13.
29.
68.

128.
881.

5374.
9.
6.
9.

12.
4.

12.
20.
14.
12.
30.
62.

355.
1199.

54.
0.
0.
0.
2.
1.
0.
0.
0.
0.
0.
0.
0.
0.

WHC-SD-WM-DP-062, REV. 0

61?

0.
1.
2.
0.
0.
0.
0.
1.
1.
2.
0.
2.
2.
2.
5.
4.
8.

13.
31.
65.

161.
1013.
6069.

9.
14.
11.

5.
3.

15.
21.

7.
10.
19.
70.

420..
1561.

16.
0.
0.
1.
2.
0.
1.
0.
0.
0.
0.
0.
0.
0.



j4. 4tl ,oaCc~&.

G E N E R A L

Westinghouse.Hanford Co.

A L P H A E N E R G Y
Rev. 2.01

DATA REDUCTION REPORT

A N A L Y S I S

WHG-SD-WM-DP-062, REV. 0
SAMPLE

J1421-5681
File ID: llaO.CNF 34'VO CL/'

Counted on: 1/ 3/94 @23: 5
Detector: AEAll
Geometry number: 1
Count time: 86402. Sec

PEAK ANALYSIS

Peak height
Initial Final
287.3 287.3
259.5 259.5

0.0 0.1
0.0 0.1

Peak center
Initial Final

361.133 361.133
351.791 351.791
221.209 221.209
213.470 213.470

FWHM
Initial Final
30.000 6.277
20.000 2.223
0.000 0.100
0.000 0.100

Tau
Initial Final
15.000 15.694
10.000 0.107
0.000 0.100
0.000 0.100

PEAK RESULTS
Peak Error Limit: 25%

P(
1. Isotope
1 Pu236

Cm243
2
3
4

Totals:

AEA Peak Centroid Count
Frac Exp. Obs. Diff. FWHM Rate c/m

0.184 5.756 5.768 -.0120.03 2.39
5.786 5.768 0.018

1.085 5.725 0.01 14.10
???? 5.125 0.00
???? 5.089 0.00

1.269 <--valid peaks only-->

%err
@95
3.3

1.4
* ** **

Activity
d/m uCi/ea
17.7 0.796E-05
23.7 0.107E-04
102.4 0.461E-04

16.48

DETECTOR CALIBRATION
Energy(MEV) = 4.107 + (0.0046)*Channel

Energy range (MeV): 4.107 TO 6.462
Efficiency = 0.1377 CPM/DPM

TOTAL COUNT DATA:

Item
Raw spectrum
Smoothed
Composite fit
Residuals

Total
18709.0
18709.0
23734.7
-5025.7

% Recovery
100,000
100.000
126.863
-26.863

Analyzed by:

613

Peak
ID
1
2
3?
4?

ALJ



Spectrum llaO.CNF
1 Legend: Raw = .... Modeled Peaks = 1,2,.., etc Display Max.:

WHC-SD-WM-DP-062, REV. 0
2
2
2
2
2
2
2
2
2
2
2

.2

.2

.2

.2
. 2
. 2
. 2
. 2

2
2
2
2
2

2
2

2
2

2
2

2
2

2
2

.2
. 2....

1.......................
..... 1

614

2129.4

.

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..



Raw Datae
1 0.

11 2.
21 2.
31 4.
41 1.

3.
61 2.
71 3.
81 3.
91 1.

101 2.
111 2.
121 1.
131 10.
141 3.
151 9.
161 3.
171 6.
181 11.
191 9.
201 13.
211 18.
221 26.
231 31.
241 30.
251 44.
261 44.
271 46.
281 72.
291 93.
301 120.
3 ' 136.
321 163.
331 199.
341 221.
351 278.
361 281.
371 0.
381 1.
391 0.
401 0.
411 1.
421 0.
431 0.
441 0.
451 0.
461 0.
471 0.
481 1.
491 0.
511 0.

Dump for
0.
1.
0.
2.
2.

1.
1.
0.
1.
4.
0.
1.
5.
3.
0.
6.
5.
6.

11.
10.
13.
14.
22.
30.
36.
42.
37.
57.
77.
82.

102.
139.
194.
229.
253.
340.
258.

0.
0.
1.
0.
0.
0.
0.
1.
0.
0.
0.
0.
0.
0.

AEA Spectrum:
0.
1.
0.
1 .
3.
0.
1.
1.
2.
5.
3.
1.
2.

.5.
6.
5.
6.
5.
7.

18.
13.
27.
22.
33.
27.
36.
50.
62.
75.
99.

103.
149.
172.
208.
278.
260.
322.

0.
0.
0.
1.
0.
0.
0.
0.
0.
0.
0.
1.
0.

0.
3.
0.
1.
1.
3.
2. ,
3 5
0.
3 ,

76.

15.

2.
2.
3.
6.
5.
7i.

12.
4.
8.
9.

16.
13.
32.
26.
25.
60.
40.
76.
87.

105.
145.
200.
233.
243.
274.
222.

0.
0.
1.
1.
0-.
0.
0.
0.
0.
0.
0.
0.
0.

llaO.CNF
0.
0.
2.
1.
2.
2.
1.
2.
1.
4.
2.
1.
2.
2.5.7.
4.
4.
9.
8.

17.
14.
26.
24.
24.
26.
37.
54.
42.
67.
99.

128.
155.
184.
216.
221.
243.
200.

0.
1.
2.
0.
1.
0.
0.
0.
0.
0.
0.
0.
0.,

WHC-SDWM-DP062, REV0

0.
1.
2.

1.
1.2.
3.
0.
4.
4.
1.
2.
9.
5.
3.
4.

12.
8.

10.
13.
16.
11.
18.
13.
31.
48.
51.
63.
87.
94.

110.
157.
180.
215.
260.
257.

96.
0.
1.
0.
1.
1.
0.
0.
0.
0.
0.
0.
0.
0.

0.
0.
3.
2.
0.
1.
2.
1.
6.
2.
1.
0.
7.
5.
5.
7.

10.
7.
9.

14.
15.
17.
20.
26.
42.
38.
40.
57.
91.
95.

119.
146.
210.
237.
282.
265.

55.
0.
0.
0.
1.
2.
0.
0.
0.
0.
0.
0.
0.
0.

0.
0.
1.
2.
2.
2.
3.
1.
5.
3.
3.
3.
8.
8.

10.
11.
10.

7.
6.

13.
19.
16.
20.
29.
27.
48.
54.
63.
74.
96.

139.
139.
193.
232.
272.
227.

16.
3.
1.
2.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.

1.
2.
1.
4.
2.

1.
1.5.
0.
0.
2.
3.
7.
9.
6.
7.
3.
6.

13.
13.
16.
26.
20.
25.
32.
37.
53.
69.
71.
99.

144.
159.
211.
268.
256.
255.

6.
0.
0.
1.
1.
2.
0.
0.
0.
0.
0.
0.
0.
0.

1.2.
0.
1.
0.
1.
2.
2.
2.
4.
1.
3.
6.
6.
4.
8.
6.
5.

16.
12.
23.
15.
24.
24.
37.
39.
52.
62.
94.

111.
118.
155.
219.
264.
261.
276.

2.
1
1
0.
0.
1.
0.
0.
0.
1.
0.
0.
0.
0.
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G E N E R A L

Westinghouse Hanford Co.

A L P H A E N E R G Y
Rev. 2.01

DATA REDUCTION REPORT

A N A L Y S I S

SAMPLE
J1426-5781

File ID: 12a4327.CNF

Counted on:
Detector: A
Geometry number: 1
Count time:

WHC-SD-WM-DP-062, REV. 0

1/ 3/94 @23: 6
EA12

86404. Sec

PEAK ANALYSIS

Peak height Peak center
Initial Final Initial Final
230.0 230.0 350.564 350.564
26.9 26.9 291.807 291.763

180.8 180.8 218.132 218.131

FWHM
Initial Final
10.000 3.188
12.000 5.798
12.000 4.369

Tau
Initial
5.000
6.000
6.000

PEAK RESULTS
Peak Error Limit: 25%

ID Isotope
1 Pu236
2 Am241

Pu238
3 Pu239

Pu240

AEA Peak Centroid Count
Frac Exp. Obs. Diff. FWHM Rate c/m

0.488 5.756 5.753 0.0030.01 2.28
0.084 5.480 5.477 0.0030.03 0.39

5.499 5.477 0.022
0.362 5.143 5.131 0.0120.02 1.69

5.144 5.131 0.013

%err
@95
3.4
8.4

4.0

Activity
d/m uCi/ea
19.1 0.863E-05
3.4 0.155E-05
4.5 0.202E-05

13.9 0.627E-05
13.9 0.627E-05

0.934 <--valid peaks only--> 4.36

DETECTOR CALIBRATION
Energy(MEV) = 4.106 + (0.0047)*Channel

Energy range (MeV): 4.106 TO 6.512
Efficiency = 0.1213 CPM/DPM

TOTAL COUNT DATA:

Item
Raw spectrum
Smoothed
Composite fit
Residuals

Total
6722.0
6722.0
6275.3

446.7

% Recovery
100.000
100.000
93.354
6.646

Analyzed by:

616

Peak
ID
1
2
3

Final
1.231
1.445
2.131

Totals:

ALJ



Spectrum 12a4327.CNF
1 L'egend: Raw = .... Modeled Peaks = 1,2,.., etc Display Max.:

WHC-SD-WM-DP-062, REV. 0
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Raw
1'

11
21
31
41
51
61
71
81
91

101
Ill
121
131
141
151
161
171
181
191
201
211
221
231
241
251
261
271
281
291
301
311
321
331
341
351
361
371
381
391
401
411
421
431
441
451
461
471
481
491
511

AEA Spectrum:Data Dump for
0. 0.
1. 0.
0. 0.
0. 0.
0. 0.
1. 0.
1. 1.
0. 0.
2. 1.
0. 0.
1. 1.
0. 3.
2. 2.
2. 0.
1. 2.
6. 0.
8. 3.
4. 5.
3. 7.

16. 7.
23. 30.
95. 75.

125. 85.
1. 1.
0. 3.
5. 2.
6. 8.
7. 4.

17. 20.
27. 31.
5. 4.
6. 8.

12. 12.
21. 14.
143. 136.
277. 262.

0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
1. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.

WHC-SD-WM-DP-062, REV. 0

0.
0.
0.
0.
0.
0.
1.
1.
2.
1.0
0.
1.
3.
3.
2.
1.
3.
2.
7.
6.

41.
93.
52.
5.
1.
9.
4.
7.

20.
29.
5.
8.

13.
31.
97.

172.
0.
0.
0.
1.
0.
0.
0.
0.
0.
0.
1.
0.
0.
0.

0.
1.
0.
0.
0.
0.
0.
1.
1.
2.
3.
2.
0.
2.
2.
2.
4.
6.
3.

15.
28.

116.
36.
1.
6.
2.
5.
8.

21.
29.
5.
8.

17.
28.
87.

103.
1.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.

12a4
0.
0.
0.
0.
0.
0.
0.
1.
2.
1.
0.
3.
3.
7.
1.
4.
3.
2.
8.

18.
48.

147.
10.
4.
3.
6.
5.
9.

24.
16.
7.
7.

17.
32.
85.
32.
0.
2.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.

327.CNF
0.
0.
0.
0.
1.
0.
1.
0.
0.
2.
1.
2.
3.
0.
4.
1.
4.
5.
3.

13.
45.

195.
4.
3.
3.
3.
6.

11.
18.
15.
12.
9.

11.
49.

114.
21.
0.
0.
1.
1.
0.
0.
0.
0.
1.
0.
0.
0.
0.
0.

0.
0.
1.
0.
1.
2.
2.
0.
0.
3.
1.
0.
3.
2.
4.
5.
1.
3.
5.

17.
56.

197.
1.
4.
4.
2.
5.

18.
22.
10.
3.

11.
8.

88.
151.
9.
0.
0.
0.
2.
0.
0.
0.
0.
0.
1.
0.
0.
0.
0.

0.
0.
0.

1.
1.
1.
1.
1.
0.
1.
3.
3.
2.
3.
3.
9.
7.
8.
6.

18.
53.

209.
2.
3.
0.
0.
2.

11.
11.
4.
5.

15.
15.
98.

198.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
1.
0.
0.

0.
1.
1.
2.
0.
0.
0.
1.
2.
1 .
2.
2.
1.
2.
4.
2.
7.
3.
7.

11.
64.

204.
2.
3.
4.
4.
6.

12.
22.
4.
8.

15.
11.

124.
214.

0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
1.
0.
0.

0.
0.
1.
0.
0.
0.
0.
1.
2.
1.
4.
3.
2.
4.
4.
5.
4.
5.

12.
19.
77.

191.
2.
3.
5.
2.
4.
9.

33.
3.
6.
8.

21.
136.
289.

0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
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G E N E R A L

Westinghouse Hanford Co.

A L P H A E N E R G Y
Rev. 2.01

DATA REDUCTION REPORT

A N A L Y S I S

WHC-D-WM-DP-062, REV. 0

SAMPLE
J1426-5781 DUP

File ID: 8a8651.CNF

Counted on:
Detector:
Geometry number: 1
Count time:

1/ 3/94
AEA8

@23:10

86401. Sec

PEAK ANALYSIS

Peak height
Initial Final
557.8 557.8
137.1 137.1
29.1 29.1
837.5 837.5

5.6 5.6

Peak center
Initial Final
358.214 358.214
301.112 301.031
260.373 259.605
226.987 226.968
146.047 145.212

FWHM
Initial Final
18.000 10.804
16.000 6.206
20.000 10.494
16.000 9.880
12.000 4.432

Tau
Initial

9.000
8.000

10.000
8.000
6.000

PeaK
ID Isotope
1 Cm243

Pu236
2 Am241

Pu238
3 Am243
4 Pu239

Pu240

AEA Pea
Frac Exp.

0.355 5.786
5.756

0.090 5.480
5.499

0.057 5.276
0.504 5.143

5.144

PEAK RESULTS
Peak Error Limit: 25%

k Centroid Count
Obs. Diff. FWHM Rate c/m

5.739 0.0470.05 8.33
5.739 0.017
5.476 0.0040.03 2.12
5.476 0.023
5.285 -.0090.05 1.34
5.135 0.0080.05 11.83
5.135 0.009
4.759 0.09

%err
@95
1.8

3.7

5.1
1.6

33.3

d/m
85.6
63.8
16.9
22.0
10.2
88.7
88.7

Activity
uCi/ea

0. 386E-04
0.287E-04
0.761E-05
0. 993E-05
0.459E-05
0.400E-04
0.400E-04

1.006 <--valid peaks only--> 23.62

DETECTOR CALIBRATION
Energy(MEV) = 4.091 + (0.0046)*Channel

Energy range (MeV): 4.091 TO 6.446
Efficiency = 0.1333 CPM/DPM

TOTAL COUNT DATA:

Item
Raw spectrum
Smoothed
Composite fit
Residuals

Total
33807.0
33807.0
34136.0

-329.0

% Recovery
100.000
100.000
100.973
-0.973

613

Peak
ID
1
2
3
4
5?

Final
3.238
1.445
0.642
3.172
0.976

Totals:



Analyzed by:
ALJ

WHC-SD-WM-DP-062, REV. 0

6ZO.



Spectrum 8a8651.CNF
1 Legend: Raw = .... Modeled Peaks = 1,2,.., etc Display Max.:

WHC-SD-WM-DP-062, REV. 0
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Raw
1'

11
21
31
41
51
61
71
81
91

101
111
121
131
141
151
161
171
181
191
201
211
221
231
241
251
261
271
281
291
301
311
321
331
341
351
361
371
381
391
401
411
421
431
441
451
461
471
481
491
511

Data Dump
- 0.

0.
5.
1.
3.
5.
7.
2.
7.
6.
6.
4.
4.
8.

12.
7.
6.
6.

12.
34.
81.

280. 3
751. 7
695. 5

24.
40.
46.
24.
34.
81. 1

164. 1
13.
13.
46.

146. 1
472. 4
543. 4

10.
1.
1.
2.
2.
1.
0.
1.
0.
0.
0.
2.
0.
0.

AEA Spectrum:for
0.
0.
5.
4.
3.
3.
6.
2.
5.
0.
3.

10.
6.
4.
9.
8.
4.
9.

16.
22.
81.
02.
42.
78.
16.
22.
24.
12.
42.
00.
27.
12.
10.
54.
76.
77.
75.

7.
0.
1.
1.
0.
0.
0.
0.
1.
0.
1.
0.
0.
0.

0.
0.

14.
2.
3.
4.
3.
6.
1.
1.
3.
1.
4.
9.

11.
4.
4.
8.

22.
28.
97.

322.
756.
471.

16.
30.
45.

9.
48.

119.
157.

7.
20.
61.

211.
509.
420.

0.
0.
0.
0.
4.
0.
1.
0.
0.
2.
1.
0.
0.

0.
0.
5.
2.
3.
2.
3.
2.
2.
3.
5.
1.
8.
8.

11.
3.
7.
3.

14.
35.

113.
371.
775.
333.

13.
31.
38.
16.
64.

110.
128.

7.
22.
56.

214.
494.
312.

0.
0.
0.
1.
2.
0.
0.
0.
0.
2.
0.
2.
0.

8a8651
0.
0.
8.
5.
2.
5.
3.
5.
8.
0.
1.
1.
5.
6.
7.
6.
7.
8.

20.
42.

126.
428.
886.
240.

15.
33.
41.
20.
51.

119.
77.

8.
23.
70.

249.
546.
267.

0.
1.
0.
1.
2.
0.
1.
0.
0.
0.
0.
0.
0.

.CNF
0.
0.
5.
2.
6.
3.
6.
5.
2.
1.
2.
1.
3.
6.

12.
4.
9.
4.

12.
48.

119.
438.
923.
165.
22.
34.
30.
32.
58.

132.
81.
11.
27.
88.

258.
602.
149.

2.
0.
0.
1.
1.
0.
2.
0.
0.
1.
2.
0.
0.

0.
1.
4.
1.
6.
1.
1.
6.
2.
1.
1.
5.
3.
7.

13.
3.
9.

12.
14.
60.

165.
507.
908.
111.

28.
34.
35.
37.
52.

135.
53.
11.
24.
99.

332.
540.
138.

0.
0.
2.
1.
0.
0.
0.
0.
0.
1.
0.
1.
0.

0.
4.
7.
4.
4.
0.
3.
3.
2.
3.
0.
2.
3.

10.
7.
2.
7.
8.

10.
66.

166.
535.
883.

70.
20.
31.
22.
23.
75.

125.
41.
12.
35.

105.
358.
590.

77.
0.
0.
0.
1.
1.
0.
0.
0.
0.
0.
2.
1.
0.

0.
7.
5.
3.
1.
6.
2.
3.
2.
4.
3.
2.
8.
9.

11.
3.
9.

10.
27.
59.

209.
594.
870.

36.
19.
44.
38.
26.
93.

116.
22.

6.
33.

106.
376.
582.

44.
0.
1.
0.
0.
0.
1.
0.
0.
0.
0.
1.
1.
0.

WHC-SD-WM-DP-062, REV. 0

fiZ2

0.
8.
1.
5.
3.
2.
1.
5.
3.
6.
4.
5.
6.
8.
9.
4.
7.

10.
25.
60.

239.
683.
740.

31.
24.
45.
20.
21.
85.

162.
19.
13.
42.

141.
425.
547.
20.

0.
0.
3.
1.
3.
0.
2.
0.
0.
0.
0.
0.
0.



/

G E N E R A L

Westinghouse Hanford Co.

A L P H A E N E R G Y
Rev. 2.01

DATA REDUCTION REPORT

A N A L Y S I S

WHC-SD-WM-DP-062, REV. 0
SAMPLE

J1426-5781
File ID: 5a5000.CNF

Counted on: 1/ 4/94 @ 3:12
Detector: AEA5
Geometry number: 1
Count time: 86402. Sec

PEAK ANALYSIS

Peak height
Initial Final
1400.7 1400.7
349.1 349.1
2149.8 2149.8

26.8 26.8
4.3 4.3

Peak center
Initial Final
358.814 358.814
301.626 301.470
227.476 227.472
140.704 140.640
105.359 102.949

FWHM
Initial Final
20.000 15.997
20.000 13.111
22.000 15.759
92.000 1.000
12.000 3.603

Tau
Initial
10.000
10.000
11.000
46.000

6.000

ID Isotope
1 Cm243

Cm244
2 Am241

Pu238
3 Pu239

Pu240

AEA Pea
Frac Exp.

0.355 5.786
5.796

0.092 5.480
5.499

0.516 5.143
5.144

0.011

PEAK RESULTS
Peak Error Limit: 25%

k Centroid Count
Obs. Diff. FWHM Rate c/m

5.782 0.0040.08 22.87
5.782 0.014
5.513 -.0330.06 5.90
5.513 -.014
5.165 -.0220.07 33.25
5.165 -.021
4.757 0.00 0.70
4.579 0.15

%err
@95
1.1

2.2

0.9

6.2
22.8

Activity
d/m uCi/ea
232.1 0.105E-03
169.4 0.763E-04
46.5 0.209E-04
60.7 0.273E-04

246.3 0.111E-03
246.3 0.111E-03

5.2 0.235E-05

0.973 <--valid peaks only--> 62.72

DETECTOR CALIBRATION
Energy(MEV) = 4.096 + (0.0047)*Channel

Energy range (MeV): 4.096 TO 6.502
Efficiency = 0.1350 CPM/DPM

TOTAL COUNT DATA:

Item
Raw spectrum
Smoothed
Composite fit
Residuals

Total
92841.0
92840.7
90547.4

2293.6

% Recovery
100.000
100.000
97.530
2.470

Peak
ID
1
2
3
4
5?

Final
5.019
3.383
5.654
0.100
0.225

Totals:



Analyzed by:
VR

WHC-SD-WM-DP-062, REV. 0

624



Spectrum 5a5000.CNF
1 Legend: Raw = .... Modeled Peaks = 1,2,.., etc

5
5
5
5
5
5
5
5
5
5
5
5
5
4
4
4
4
4

Display Max.: 16442.6

WHC-SD-WM-DP-062, REV. 0
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Raw
- 1
11
21
31
41
51
61
71
81
91

101
111
121
131
141
151
161
171
181
191
201
211
221
231
241
251
261
271
281
291
301
311
321
331
34 1
351
361
371
381
391
401
411
421
431
441
4-51
461
471
481
491
511

AEA Spectrum:Data Dump for
0. 0.
0. 0.

12. 6.
9. 11.
4. 6.
7. 5.
4. 9.
7. 9.

14. 10.
10. 11.
9. 14.

10. 10.
10. 21.
13. 16.
33. 24.
34. 30.
34. 34.
38. 44.
68. 60.
98. 116.

224. 224.
564. 660.

1654. 1839.
1980. 1823.
230. 191.
30. 39.
64. 47.
39. 65.
72. 96.

220, 233.
393. 374.
126. 119.
60. 72.

120. 160.
402. 409.
1071. 1191.
1367. 1324.
199. 164.

3. 1.
2. 4.
2. 3.
6. 3.
4. 4.
1. 2.
0. 0.
1. 0.
2. 0.
2. 2.
6. 5.
0. 0.
0. 0.

0.
0.
7.
9.
2.
5.
7.

10.
3.
5.

16.
12.
23.
20.
24.
22.
29.
40.
85.

123.
233.
755.
984.
622.
104.
43.
47.
34.
99.

261.
357.
103.

71.
131.
457.
251.
162.

98.
0.
1.
2.
9.
3.
2.
0.
0.
1.
2.
3.
0.

0.
0.

11.
7.

12.
7.

10.
7.

16.
11.
16.

8.
17.
27.
24.
34.
33.
57.
77.

128.
277.
781.

2071.
1383.

61.
38.
42.
45.

132.
291.
367.

70.
63.

180.
554.

1250.
1121.

82.
0.
0.
3.
6.
3.
0.
0.
0.
1.
3.
3.
1.

WHC-SD-WM-DP-062, REV. 0

6(?

5a5000.CNF
0. 0.
0. 0.

10. 8.
5. 7.

12. 7.
8. 7.
6. 6.
6. 9.
6. 12.
9. 17.

10. 13.
16. 17.
21. 13.
27. 16.
16. 23.
36. 31.
39. 46.
55. 53.
63. 66.

129. 152.
274. 319.
911. 984.

2206. 2279.
1162. 963.

53. 38.
38. 41.
52. 52.
49. 57.
112. 150.
315. 319.
287. 291.
63. 70.
82. 102.
181. 217.
603. 671.

1358. 1415.
972. 808.
30. 24.
1. 1.
2. 2.
3. 7.
5. 8.
3. 5.
1. 1.
1. 0.
4. 0.
1. 1.
3. 3.
5. 3.
0. 1.

0.
3.
6.
6.
4.

13.
8.
9.
6.
9.

19.
11.
21.
24.
25.
37.
34.
63.
89.

135.
365.

1145.
2276.

767.
48.
46.
39.
71.

141.
337.
232.

60.
79.

246.
718.

1430.
710.

19.
1.
7.
2.
7.
3.
3.
1.
0.
2.
3.
1.
0.

0.
9.
5.
6.

13.
6.
9.
7.

10.
11.

9.
14.
12.
24.
30.
34.
50.
64.
68.

146.
400.

1254.
2262.

568.
32.
43.
42.
60.

168.
380.
235.

62.
96.

236.
894.

1467.
485.

10.
1.
1.
2.
5.
1.
2.
0.
0.
6.
6.
2.
0.

0
11
9
8
4
5
8
10
12
17
13
18
21
23
26
34
43
56
84

183
469

1387
2169

477
33
42
52
61

175
336
175
38

109
280
951

1454
414

6
1
1
5
5
3
0
0
1
1
6
0
0

0
7
5
4
7
8
6
6
9

10
11
14
15
30
28
42
46
57

103
201
531

1529
2024

327
31
42
46
86

200
344
145
54

103
325

1003
1434
276

2
2
0
3
6
3
0
0
0
4
3
3
0



G E N E R A L

Westinghouse Hanford Co.

A L P H A E N E R G Y
Rev. 2.01

DATA REDUCTION REPORT

A N A L Y S I S

WHC-SD-WM-DP-062, REV. 0

SAMPLE
J1426-5981

File ID: 6a0.CNF (ol"Q9r-

Counted on:
Detector: A
Geometry number: 1
Count time:

1/ 4/94 @ 3:13
EA6

86404. Sec

PEAK ANALYSIS

Peak height
Initial Final

12.7 12.7
667.4 667.4
181.8 181.8
134.7 134.7

2636.7 2636.7
19.6 19.6
1.8 1.8

Peak center
Initial Final
496.230 496.230
360.801 360.801
298.919 298.842
258.096 257.468
226.907 226.907
155.233 154.241
150.193 150.193

FWHM
Initial Final
8.000 0.927

24.000 25.059
26.000 23.397
12.000 0.035
22.000 20.097
38.000 110.476
8.000 0.000

Tau
Initial
4.000

12.000
13.000
6.000

11.000
19.000
4.000

Peak
ID Isotope
1
2 Cm243

Cm244
3 Am241

Pu238
4
5 Pu239

Pu240
6 Np237

Np237

AEA
Frac

Pea
Exp.

0.207 5.786
5.796

0.054 5.480
5.499

0.715 5.143
5.144

0.011 4.640
4.781

PEAK RESULTS
Peak Error Limit: 25%

k Centroid Count
Obs. Diff. FWHM Rate c/m

6.418 0.04
5.782 0.0040.12 12.45
5.782 0.014
5.491 -.0110.11 3.25
5.491 0.008
5.296 0.07
5.153 -. 0100.09 42.99
5.153 -.009
4.811 -.1710.52 0.69
4.811 -.030
4.792 0.00

%err
@95
24.6
1.5

3.0

24.8
0.8

21.3

1000.

d/m

135.4
98.8
27.5
35.8

34
34
9

Activity
uCi/ea

0 .610E-04
0.445E-04
0. 124E-04
0. 161E-04

1.2 0.154E-03
1.2 0.154E-03
0.8 0.409E-04
6.3 0..282E-05

0.988 <--valid peaks only--> 59.38

DETECTOR CALIBRATION
Energy(MEV) = 4.086 + (0.0047)*Channel

Energy range (MeV): 4.086 TO 6.493
Efficiency = 0.1260 CPM/DPM

TOTAL COUNT DATA:

Item
Raw spectrum

Total
86585.0

% Recovery
100.000

627

Peak
ID
1?
2
3
4?
5
6
7?

Final
1.779
8.207
8.164
6.050
8.067

39. 183
3.686

Totals:

|-5*1y



Smoothed
Composite fit
Residuals

Analyzed by:

WHC-SD.WM-DP-062, REV. 0

628

86591.5
85679.4

905.6

100.008
98.954

1.046

VR



Spectrum 6a0.CNF
1 Legend: Raw = .... Modeled Peaks = 1,2,.., etc Display Max.: 19940.7

WHC-SD-WM-DP-062, REV. 0
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Raw
1

11
21
31
41
51
61
71
81
91

101
111
121
131
141
151
161
171
181
191
201
211
221
231
241
251
261
271
281
291
301
311
321
331
341
351
361
371
381
391
401
411
421
431
441
451
461
471
481
491
511

Data
*0

0
8

12
8
1
5
8
6
3
3
9

10
14
15
18
17
27
32
79

210
788

2294
2293

458
45
53
36
58

164
176

84
23
46

157
485
695
314

45
0
1
1
1
1
1
2
1
3
1
2
0

AEA Spectrum:Dump for
. 0.
. 0.
. 1.
. 6.
. 7.
. 3.
. 2.
. 2.
. 5.
. 6.
. 6.
. 6.
. 6.
. 12.

15.
. 16.

26.
. 29.
. 44.
. 80.
. 234.
. 928.
. 2454.

2107.
331.

. 55.

. 48.
35.

. 57.
146.
173.

69.
. 21.

60.
187.

. 536.

. 668.
240.

. 22.
2.
3.

. 1.

. 1.
2.

. 1.
.1.

0.
. 5.

1.
.1.
.0.

0.
0.
3.
6.

11.
4.
4.
5.
4.
7.
4.
3.
9.

10.
23.
15.
19.
22.
39.
86.

267.
1032.
2525.
1879.

283.
52.
48.
35.
61.

131.
173.

60.
11.
51.

226.
542.
681.
231.

20.
1.
1.
1.
3.
0.
1.
0.
0.

12.
0.
3.

0.
0.
2.

11.
7.
7.
1.
1.
6.
3.
70.
6.

14.
13.
20.
14.
17.
31.
46.
99.

326.
1118.
2703.
1742.
-194.

37.
40.
32.
65.

163.
153.

61.
17.
65.

240.
614.
595.
203.

14.
1.
1.
0.
1.
3.
1.
2.
2.
6.
0.
3.

WHC-SD-WM-DP-062, REV. 0

6,30

6a0.CNF
0. 0.
0. 0.
7. 7.

11. 4.
4. 6.
7. 3.
3. 3.
1. 6.
6. 5.
2. 4.
7. 2.

11. 7.
4. 7.

15. 17.
25. 17.
18. 17.
29. 29.
21. 29.
48. 49.
99. 103.

315. 398.
1300. 1485.
2681. 2762.
1501. 1303.

145. 146.
26. 38.
53. 35.
25. 36.
62. 97.

160. 161.
180. 147.
37. 35.
20. 37.
87. 104.

289. 314.
597. 670.
597. 537.
148. 135.

11. 6.
0. 0.
0. 0.
2. 3.
5. 2.
1. 0.
0. 0.
0. 1.
1. 4.
4. 9.
1. 1.
8. 23.

0.
2.
7.
7.
6.
3.
1.
3.
6.
4.
3.

16.
7.

11.
16.
20.
22.
31.
53.

134.
461.

1560.
2745.
1052.

79.
53.
38.
35.
80.

182.
132.

33.
26.

102.
325.
680.
510.
114.
3.
0.
0.
3.
3.
2.
1.
0.
1.
7.
0.

20.

0.
5.

10.
10.

5.
3.
5.
7.
4.
7.
4.
9.
9.

12.
11.
10.
20.
30.
48.

143.
531.

1736.
2694.

909.
79.
48.
46.
42.

101.
212.
114.

25.
36.

117.
366.
652.
507.

85.
4.
1.
0.
4.
1.
0.
0.
0.
0.
2.
0.
5.

0.
3.
8.
6.
6.
5.
5.
4.
7.
5.
2.
4.
5.

10.
16.
15.
20.
46.
62.

192.
628.

1965.
2637.

729.
66.
57.
41.
37.

120.
203.

92.
33.
37.

134.
404.
686.
393.

53.
1.
1.
0.
2.
2.
1.
0.
2.
4.
1.
1.
0.

0.
1.
7.
6.
5.
2.
7.
1.
0.
7.
4.
9.
9.

18.
21.
16.
20.
34.
73.

163.
690.

2107.
2377.

535.
63.
41.
27.
42.

131.
176.

78.
17.
38.

161.
505.
659.
327.

45.
0.
2.
3.
0.
4.
2.
0.
0.

12.
3.
2.
0.



G E N E R A L

Westinghouse Hanford Co.

A L P H A E N E R G Y
Rev. 2.01

DATA REDUCTION REPORT

A N A L Y S I S

WHC-SD-WM-DP-062, REV. 0

SAMPLE
J1426-5981

File ID: 7a7438.CNF

Counted on:
Detector: A
Geometry number: 1
Count time:

1/ 4/94 @ 3:18
EA7

86402. Sec

PEAK ANALYSIS

Peak height Peak center
Initial Final Initial Final
746.3 746.3 355.895 355.895
181.2 181.2 298.758 298.471

2609.9 2609.9 226.205 226.198

FWHM
Initial Final
28.000 26.911
24.000 20.108
22.000 20.145

Tau
Initial
14.000
12.000
11.000

PEAK RESULTS
Peak Error Limit: 25%

Isotope
1 Cm243

Pu236
2 Am241

Pu238
3 Pu239

Pu240

AEA Peak Centroid Count
Frac Exp. Obs. Diff. FWHM Rate c/m

0.214 5.786 5.770 0.0160:13 14.23
5.756 5.770 -.014

0.056 5.480 5.500 -.0200.09 3.75
5.499 5.500 -.001

0.743 5.143 5.161 -.0180.09 49.50
5.144 5.161 -.017

%err
@95
1.4

2.8

0.7

d/m
190.5
141.9

39.0
50.9

483.9
483.9

Activity
uCi/ea

0.858E-04
0.639E-04
0. 176n-04
0.229E-04
0.218E-03
0.218E-03

1.013 <--valid peaks only--> 67.48

DETECTOR CALIBRATION
Energy(MEV) - 4.098 + (0.0047)*Channel

Energy range (MeV): 4.098 TO 6.504
Efficiency = 0.1023 CPM/DPM

TOTAL COUNT DATA:

Item
Raw spectrum
Smoothed
Composite fit
Residuals

Total
95933.0
95933.1
97179.1
-1246.1

Analyzed

% Recovery
100.000
100.000
101.299
-1.299

by:
VR

631

Peak
ID
1
2
3

Final
8.956
4.282
5.179

Totals:

VS=9



Spectrum 7a7438.CNF
I Legefid: Raw = .... Modeled Peaks = 1,2,.., etc Display Max.: 19532.2

WHC-SD-WM-DP-062, REV. 0

....... 3

...................... 3.....
..................................... 3..

..................................................

. . . . . . ............ 3
.3.

.1. 1

. . .. . ... ..

. . .. . ... .. . ...

632

.3

2
.2

.. 2.
2.

1



Raw Data
I- 0.

11 0.
21 6.
31 3.
41 1.

0.
61 2.
71 1.
81 1.
91 0.
101 2.
111 5.
121 5.
131 4.
141 7.
151 7.
161 8.
171 16.
181 39.
191 160.
201 477.
211 1273.
221 2458.
231 2075.
241 286.
251 21.
261 34.
271 48.
281 82.
291 158.
301 179.
31 77.
32, 32.
331 120.
341 298.
351 677.
361 707.
371 147.
381 5.
391 0.
401 0.
411 0.
421 1.
431 1.
441 0.
451 0.
461 0.
471 0.
481 0.
491 0.
511 24.

Dump for
0.
0.
3.
0.
1.
-0.
3.
0.
3.
0.
1.
4.
2.
2.
6.
3.
3.

21.
46.

175.
520.

1403.
2547.
1973.

256.
25.
30.
37.
83.
159.
181.
50.
37.

122.
379.
713.
670.
111.

4.
2.
1.
2.
1.
0.
0.
0.
0.
1.
2.
0.
0.

AEA Spectrum:
0.
0.
2.
2.
0.
0.
2.
2.
0.
1.
1.
3.
4.
7.
8.
6.
5.

23.
54.

184.
566.

1553.
2673.
1831.

166.
26.
36.
38.
87.

164.
161.
44.
42.

148.
410.
752.
611.

77.
2.
1.
2.
0.
0.
0.
0.
0.
0.
0.
0.
0.

0.
0.
5.
1.
0.
1.
3.
2.
1.
2.
2.
7.
4.
8.
6.

11.
14.
20.
73.

206.
673.

1700.
2671.
1527.

117.
28.
31.
42.
94.

166.
147.
33.
46.

158.
435.
757.
516.

53.
0.
0.
4.
3.
0.
0.
1.
0.
1.
1.
2.
0.

7a7438.CIF
0.
0.
3.
0.
3.
0.
2.
2.
3.
1.
3.
2.
5.
7.
9.
8.

11.
20.
79.

259.
763.

1826.
2678.
1371.

84.
26.
31.
46.

107.
199.
145.
28.
57.

161.
502.
802.
516.

34.
1.
0.
0.
0.
2.
0.
0.
0.
1.
2.
1.
0.

0.
0.
3.
1.
0.
2.
0.
4.
1.
1.
1.
4.
6.
3.
8.
6.

15.
35.
74.

261.
833.

1882.
2621.
1102.

64.
25.
31.
54.

107.
186.
140.

31.
52.

196.
509.
779.
432.

28.
0.
1.
1.
0.
0.
0.
0.
1.
0.
0.
1.
0.

WHC-SD-WM-DP-062, REV. 0

633

0.
2.
4.
0.
0.
2.
0.
4.
2.
2.
3.
2.
8.
6.
6.
9.

13.
25.
85.

307.
912.

2005.
2684.

889.
64.
28.
27.
51.

107.
198.
128.

40.
56.

234.
585.
711.
369.

16.
0.
1.
3.
0.
1.
1.
0.
0.
0.
0.
1.
0.

0.
3.
4.
0.
0.
0.
3.
1.
2.
4.
3.
7.
5.
8.

10.
3.

10.
41.

100.
316.
964.

2136.
2648.

802.
37.
25.
39.
54.

132.
177.
109.

28.
79.

240.
602.
730.
283.

9.
1.
2.
1.
1.
1.
1.
0.
0.
0.
0.
0.
0.

0.
4.
2.
0.
1.
0.
1.
1.
2.
2.
10.
4.
2.
5.

10.
9.

23.
38.

113.
392.

1067.
2256.
2537.

551.
29.
35.
44.
67.

134.
199.
84.
40.
90.

294.
609.
755.
228.

4.
1.
1.
1.
0.
1.
0.
1.
0.
1.
1.
2.
0.

0.
4.
2.
0.
1.
1.
0.
1.
1.
2.
2.
3.
7.

12.
12.
14.
14.
33.

136.
436.

1157.
2325.
2361.

427.
26.
27.
37.
60.

122.
189.
100.

23.
100.
292.
655.
702.
185.
6.
0.
2.
2.
0.
0.
0.
0.
0.
0.
0.
0.
0.



iA'/
WESTINGHOUSE HANFORD COMPANY

222-S LABORATORY M M M I-6,R
ANALYTICAL BATCH WHC-SD-WM-DP-062, REV.0

Lab Segment Serial No. Customer ID:
J3144LD kB Si3IY

Analysis: Sample Prep: b CT

Instrument: LB Z317 Procedure/ Rev:

Technologist: Date: - 1-

Starting Time: Temperature 2 o

Ending Time: Chemist:

Comments: 2L-a 1 A A / 1 I) -
1 1k.7WI

Description Lao Description Lab ID

2 - 12

3 13

4 14

5 15

6 v 4rt - 16

7 S qA Sq) 17
8 18

919
10 20

Standard Primary Book No. Second Book No. Third Book No. and Final Vol. of
Type and Aliquot Vol. and Aliquot Vol. Aliquot Vol. Standard

A-6000-881 (03/921

bakL



OSCR #: 006550

EDP CODE: R211

DETER

METHO

MATER

WHC.SD.WM-DP-062, REV. 0

OFF-STANDARD CONDITION REPORT

MINATION: PU239/40 DATE: 1

D: LA-503-156 TIME: 2

IAL: AR-ol

LOW HIGH
CONTROL LIMITS: 74.0400% 120.8200%
WARNING LIMITS: 81.8300% 113.0200%

----------------------------------------------------------------------------
STD. ID STD. VAL RESULT % RECOVERY

ANALYSIS 1: 1/17/94 8:26 63B43 1.3050E 02 1.5900E 02 121.8391%

DESCRIBE THE CAUSE OF THE OFF-STANDARD CONDITION

-----------------------------------------------------------

LIST CORRECTIVE ACTION TA EN
LQL A. ,'-) Cdtwst 4 % sA &5b 63 1 av.-& YZvL 2- -skty t cZs.

-----------------------------------------------------------

LIST CORRECTIVE ACTIONS STILL REMAINING:

g
0  

4o--taX Cust Osce- o0Lt ckzatccZ z-t

--------------------------------------------------------------
METHOD REQUALIFICATION REQUIRED? NO

CLEAR HISTORY DATA?

FINAL REPORT jy

INTERIM REPORT

OSCR COMPLETED DATE /I_ _

UNIT MANAGER

CHEMIST

GROUP MANAGER

DMC CHEMIST L/ 4</o
//2/V,

G35

/ZPD / YEs,/



PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SPACE

Pu 238 & 239/240: LA-503-156 (D-0) LIQUIDS STANDARD
te Counted 01/17/94 U 236 AFA Fre. (C236) 0.281

1447-5581 tpe Volume in ml. ( 0.1 238 AFA Free (C238) 0
D. () 101 u 239 AA Fa. (C239) 0.649

512 Volume in mL (SPKV) 0.05 otal AT Counts 4377
D.F. (DDF) 1 Counted in min (IT) 30

rBook % 77B43 in opm (Bkg) 7
_|||| rPrepann Date 10/12/93 u 236 Counts 18.93

VAN SANT -236 Pmparation Value 3226 1 238 Counts 0
-236 Deoay Cored Value 3024.22 1 239 Counts 43.72

E1/17/94 l-238 Tracer Value 133 F.a Count T in m" 1440

Decayn = Date G-t-Tracer Prep nDaa WHC-SD-WM-DP-06 2,Pu-236 Deal Oared Value = Pu-236 Prepmation Value * e to the power of (-ID2 * DecW Tie) / 1040.95 
Pu 236 Tacer Recoery = (Total AT GCmts / iC - B 2I * 2 * (36 * 100 / P-238 Decay Cor'd Value *SS

Pu-239/240 pO/L = ((239 * Pu-238 Decay Cord Value * SIKV * DF * DDF * (1000m"/.) / (C236 *SS * (222000Odpm/pC))

Pu 238 dpm = ((Total AT Couts / IL) - Bkg * 2 C2381 - (Pu-231 Tacer Value * SPKV * Pu 238 Threr Recory / 100)
Pu-238 pC/mL = (Pu38 dpm * DF * DDl) / (Pu 236 bar Reoyz / 100) * (2220000pm/pCD) * SS

Relatie Counting Error = Square Root of ((1/lu 236 Oxmts) + (I / Pu 238 or 239/40 Counts) * 100

IPu-239/240 pI/ 1.59E+02 | NOTE: Tracer values are in dpm/mL.

NOTE: Pu 238 Reported result Is a LESS THAN value using
20 dpm for the Pu-238 sample activity.

Pu 239/240 1.22E-02 Pu 238 = 1.76-02

Data Entry by: Date: 19-Jan-94
Approved by: Date:
Form 1 Rev. 1.4 Page l of 1

REV. o

u-239/240 iCi/mL = 1.59E-01
'latise Counting Erro = 0.7%

u-238 Ci/mL -< 1.76E-02
l2tive Counting Eor = 100.0%

S236 Trmcer Raeo' = 51.6%

Serial NO Samp.l Point Date Tim. lssuf e Proty

J 1447.-55811 SECHTOLD 1- 4-94 13:O 26
Dererm,nation MethodSland*,d Result units Change Cod. Asruns

Pu239/40 LA-503-156 % RECOVERY E14157 0
Sample Sin Custom., ED

7.100:-i- .10Q L STD
Remarks. Calculations. Results
EDP R211 AR01-i

STD- (t,383 R$SULT /, S1

STD VAL. 1 S5O %REC I z i

OUT FOR RERUN
Analyst .2 Anaty I Analyst - A Analyst - 5

Date Tim. Compied Lab Jnil Mg,

'-n-q4A=A /i 0.l
54.65-Ost I O'-



PLUTONIUM 239\240 ANALYSIS - UNDIGESTED SAMPLE

#1/

4.T317 ~
-iLY7,--- 7

WHC-SD-WM-DP-062, REV. 0

637-

/-/17-- ?

Or I V417 5rd



PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SPACE

0 ________R

Se.a' No Samoa, Po-nt Oat. Tim" Iseled Pronty

1446. -571 BECHTOLD 1-4-94 12:26 26
strminaion Method.Standard Reslt Units Charge Code Rerns

Pu239/40 LA-503-156 uCi/ML E14157 0
Sample Sq. Customer ID

S. 1Q-j- .ScomyL KE83D
Renmarks- Calculitions. suls-

COUNT AS uCI/L

WHC-SD-WM-DP-062, REV. 0 ATTAC OUT

OUT FOR RERUN
Analyst -2Analyst 4 ys-

[Date

fl r HIS

Pu 238 & 2391240: LA-503-156 (D-0) LIQUIDS SAMPLE
)ate Counted_ 1/17/94 u 236 AEA Fre. (C236) 0.353

1446-5781 Volume in mL (So 0.3 u 238 AEA Fwa ((233) 0.077

P(DF) 101 9 A0.583
512 Volue in nl (SPK) 0.05 otal AT Counts 4792

gstD.F. (DDF) 1 loca Counted in min (IC) 30
rBook No 7B43 in pm (Bkg) 4

*rmr Preparation Date 10/12/93 u 236 Counts 23.11
VAN SANT u-236 Preparation Value 3226 U 238 Counts 5.04

p u-236 Decay Con'd Value 3024.22 239 Counts 38.15
01/17/94 p-238 Tracer Value 133 .EA Count Time in min 1440

Decay Tse = Data ComtMd - naaer Prepanton Data

Pu-238 Decay COn'd Value = Pu-236 Preparation Vale * [e to the poler of I(-1n2 a Docy Time) / 1040.95
Pu 236 Taceer Recovery = (Total AT Counts / iC - Bkg) * 2 * 236 * 100 / Pu-236 Deny Card Vahu * S
Pu-239/240 pCI/ = (C239 * Pu-236 Decay Cor'd Value * SPKV * F - DDF * (10OOnm/) / (C236 * SS * (2220000dpma/pC))

Pu 238 dpm = qTotal AT Counts / 1C) - kg * 2 * 12381 - (Pu-235 lizer Veiw * SPKV * Pu 236 fmcer Recovery / 100)
Pu-238 pC1/mL = (PuZ38 dpm * DF * DDF) / (Pu 236 Trecer Recovery / 100) * (2220000pm/pCO) * S
Ptelatie Counting Error = Square Root of (/Pu 236 Counts) + (I / Pu 238 or 239/240 Counts)) * 100

- - Tme Compl tn+ La nd Asa,

3.79E+01 | NOTE: Tracer values are in dpm/mL.

I'1-239/240 pci/mL = 3.79E-02
tilve Counting Enor = 0.7%

u-238 iCi/mL < < 4.17E-03

Live Counting Ernor = 1.3%
"236 Tracer Recowvery 72.7%

NOTE: Pu 238 Repotted result Is a LESS THAN value using
20 dpm for the Pu-238 sample acthifty.

D=OT1N MYV1l in i/rn!.
Pu 239/240 = 3.25E-03 Pu 238 =

ata Entry by: _____ Date: 19-Jan-94
pproved by: Date:

Form 1 Rev. 1.4 Page 1 of I

Pu-239/240 uCi/L

HIS HrS HrS



PLUTONIUM 239\240 ANALYSIS - UNDIGESTED SAMPLE

,.-r/-/7-' 7 s' A

? 1-
-To H2,

WHG-SD-WM-DP-062, REV. 0

639



PLUTONIUM 239\240 ANALYSIS - UNDIGESTED SAMPLE

WHC-SD-WM-DP-062, REV. 0

il No Sample Pot Date Time Issued Prnoity

J 1446.-5781| BECHTOLD 1- 4-94 12:26 26
Oeth.mnation Method Standord Result Units Charge Cod. Reruns

Pu239/40 |LA-503-156 uCi/ML E14157 0
S.mple SiZe Customer ID

S 00-'1 - - KES3D
Romarks. CaIculatlons. Results

COUNT AS uCI/L

ATTACH PRiINTOUI

OUT FOR RERUN
S Analyst -2 Analyst - 3 Analyst -A Analyst - 5

Hrs His 1rs Mrs rs

Date Time Completed Lab Unl Mg:

4--UCO-O6 l" 8)

/- /--f B

ro0 -f
c7//vo .. 5fop/

640



PLUTONIUM 239\240 ANALYSIS - UNDIGESTED SAMPLE

WHC-SD-WM-DP-062, REV. 0

2 . _

w 'w

641

So,..) No SDmte Poit lot. Tim IssueG Prority

.3 1446.-5781 BECHTOLD 1- 4-94 12:2 26
Delemenoni "od'st ""ord Aesult In'ts Chag. Cod. Revuns

Pu29/40 LA-503-156 uci/tIL E14157 0
sa.mpl. s5 CusOm*r 10

? ,Ige - m 0 - KE83D
Remarks, Calculations. Iesults

COUNT AS uCI/L t Ln

OUT FOR RERUN
Afhiyal *2 natyst -*3 Analyst . Anlyst -

HrS Nra Hs HIS H.r

Oat. Tim. Compttd Lab Ut Mgq

$U-6800-061 R-10-3t

I '"i . .



PLUTONIUM 239\240 ANALYSIS - UNDIGESTED SAMPLE

WHs-n.wu-P.nA? =v na -~

30
4/

4-2

642

a, No Sample Point Oats Tim. Issued Priol ty

J 1446.-5981 BECHTOLD 1- 4-94 12:26 26
Oslerminaton MeTnod, Standard Mesult Units CIarge Cods Reruns
Pu239/24 LA-503-156 % RECOVERY E14157 0

Sample Stie Customer .0

S - - , g L KE83D
Remarks. CalculatcOns. Resultlb

SAMPLE SPIKED ID Lo(>Z - o - -lcd-

SPIKE ID WZL3 AEA" - (4&
SPIKE VOLUME A1.! rvfTv1
COUNT AS uCI/L -ZB&-

OUT FOR RERUN
Analyst 2 nalyst 4 Analyst - S

M r s M r s M r , H 's 's

Oat. Tin's Completed ,ab nit M - -
-- - a 0-3

54.GS01) ' M~

'$-3'a I-17- %4

.



PLUTONIUM 239\240 ANALYSIS - UNDIGESTED SAMPLE

WHC-SD-WM-DP-062, REV. 0
r"al No Sample Point Date Time Issued Priority

J 1446.-5081 BECHTOLD 1- 4-94 12:26 26
Oetarm~nation Mtho stanod RsAult Units Charge Code

PU239/24 LA-503-156 % RECOVERY E14157 0
SampI* Si1n customer 10

.- I - KE83D
Remarks. CalCulatiOfls. RasultS

SAMPLE SPIKED ID 6 3 .0 - - *0i

SPIKE ID r1843 Us-Ln e

SPIKE VOLUME e UnL Ni IiiP

COUNT AS uCI/L 4"T

OUT FOR RERUN
a Analyst - 2 nalysl -3 Analyst .4 Analyst - :

Data TIm Complletd Lab u,1t Mg,

sa-6900-061 1. 10-63)

/-/ 7-tfr

3o
jT/ q4?/ - Solo/

A" 7

643



PLUTONIUM 239\240 ANALYSIS - UNDIGESTED SAMPLE

(7) 9Jo7

-I;

. WHC-SD-WM-DP-062, REV. 0

-

/o S'
r~To

I y'

644

Seal No Sampli. Point Date Tim. Issued Priority

J 1448.-5681 BECHTOLD 1- 4-94 13:52 26
.etermsnataon Method Standard Result Units Charga Cod. Reruns

Pu239/40 LA-503-155 uCi/ML E14157 0
Sam ple S ue C ustom.. ID
? ELAN K

Reharks. Calculations Results

REAGENT BLANK

COUNT AS uCI/L ppm-

-05-r '-SA3

OUT FOR RERUN

Aayst { A Anal Anlyst - 4 Analyst - 5

Mrs HrS Mrs HIrs MS

Date Time Cohpoe sd Lab Unit Mg,

5-6 k'f- . / - / 7- f

i



G E N E R A L

Westinghouse Hanford Co.

A L P H A E N E R G Y
Rev. 2.01

DATA REDUCTION REPORT

A N A L Y S I S

WHC-SD-WM-DP-062, REV. 0
SAMPLE

J 1447-5581
File ID: 3a3598.CNF

Counted on: 1/17/94
Detector: AEA3
Geometry number: 1
Count time:

@17: 4

86402. Sec

PEAK ANALYSIS

Peak height
Initial Final
1023.6 1023.6

28.0 28.0
2643.7 2643.7

20.4 20.4
2.5 2.5

Peak center
Initial Final
362.696 362.696
259.934 259.469
230.801 230.796
111.339 110.986
90.978 90.474

FWHM
Initial Final
18.000 8.814
10.000 6.108
16.000 8.030
172.000 1.000

6.000 0.415

Tau
Initial

9.000
5.000
8.000

86.000
3.000

PEAK RESULTS
Peak Error Limit: 25%

PeaK AEA Peak Centroid Count
ID Isotope Frac Exp. Obs. Diff. FWHM Rate c/m
1 Cm244 0.281 5.796 5.779 0.0170.04 18.93

Cm243 5.786 5.779 0.007
2 ???? 5.294 0.38
3 Pu239 0.649 5.143 5.159 -.0160.04 43.72

Pu240 5.144 5.159 -.015
4 ???? 4.596 0.52
5 ???? 4.499 0.01

Totals: 0.930 <--valid peaks only-->

%err
@95
1.2

9.6
0.8

7.3
539.

Activity
d/m uCi/ea
146.2 0.658E-04
200.2 0.902E-04

337.6 0.152E-03
337.6 0.152E-03

62.65

DETECTOR CALIBRATION
Energy(MEV) = 4.074 + (0.0047)*Channel

Energy range (MeV): 4.074 TO 6.480
Efficiency = 0.1295 CPM/DPM

TOTAL COUNT DATA:

Item
Raw spectrum
Smoothed
Composite fit
Residuals

Total
97012.0
97012.0
91531.3

5480.8

% Recovery
100.000
100.000
94.350
5.650

Analyzed by:

645

Peak
ID
1
2?
3
4?
5?

Final
1.708
1.708
1.800
0.100
3.969



MB

WHC-SD-WM-DP-062, REV. 0
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Spectrum 3a3598.CNF
1 Legend: Raw = .... Modeled Peaks = 1,2,.., etc Display Max.: 19374.6

WHC-SD-WM-DP-062, REV. 0
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Raw
1

11
21
31
41
51
61
71
81
91

101
111
121
131
141
151
161
171
181
191
201
211
221
231
241
251
261
271
281
291
301
311
321
331
341
351
361
371
381
391
401
411
421
431
441
451
461
471
481
491
511

AEA Spectrum:Data
0.
0.
5.
7.
1.
2.
5.
5.
6.

18.
10.
24.
26.
37.
36.
61.
93.

125.
226.
336.
462.
805.

1579.
2791.

103.
10.
19.
16.
24.
57.
63.
76.

133.
177.
285.
632.

1005.
183.
1.
0.
1.
0.
0.
0.
0.
0.
0.
0.
0.
0.
1.

Dump for
0.
0.
4.
4.
6.
3.
4.
8.

14.
14.
10.
12.
26.
36.
54.
66.
93.

133.
197.
322.
544.
810.

1809.
2793.

51.
10.
14.
22.
27.
59.
65.
87.

130.
198.
338.
722.

1109.
66.
1.
1.
0.
0.
0.
0.
0.
0.
1.
0.
0.
0.
0.

0.
0.
0.
4.
5.

12.
5.
7.
9.

15.
19.
20.
24.
38.
45.
64.
89.

160.
218.
353.
588.
905.

1860.
2585.

36.
10.
16.
21.
34.
48.
75.
85.

147.
207.
366.
762.

1040.
37.
1.
0.
1.
0.
3.
0.
0.
0.
0.
1.
0.
0.

WHC-SD-WM-DP-062, REV. 0
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0.
0.
5.
7.
1.
4.

12.
9.
7.
10
12.
16.
22.
32.
45.
62.
95.

165.
245.
411.
573.
943.

2043.
2250.

12.
15.
16.
36.
33.
48.
70.
85.

160.
238.
363.
791.

1059.
22.

0.
1.
0.
2.
0.
0.
0.
0.
0.
0.
0.
0.

3a3598.CNF
0. 0.
0. 0.
4. 1.
4. 2.
0. 3.
2. 4.
7. 8.
6. 14.
9. 12.
8. 13.

13. 18.
12. 8.
23. 27.
25. 33.
39. 45.
77. 59.

120. 118.
174. 194.
290. 232.
396. 399.
645. 618.

1070. 1068.
2153. 2183.
1960. 1496.

6. 11.
11. 15.
10. 20.
17. 22.
35. 31.
63. 63.
86. 86.
85. 93.

142. 138.
253. 209.
407. 468.
850. 839.

1003. 909.
1. 1.
0. 0.
0. 0.
0. 0.
1. 2.
2. 4.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.

0.
1.
1.
2.
6.
8.
6.
6.

11 .
9.

15.
15.
25.
44.
64.
77.

110.
177.
264.
393.
654.

1193.
2565.
1092.

9.
16.
21.
18.
41.
73.
73.

111.
168.
266.
525.
908.
809.

2.
0.
0.
0.
1.
1.
1.
0.
0.
0.
0.
0.
0.

0.
1.
4.
2.
4.
3.
7.

11 .
6.

14.
12.
22.
33.
40.
55.
85.

119.
206.
276.
468.
689.

1285.
2581.

694.
8.

14.
16.
23.
41.
62.
91.
97.

177.
260.
527.
949.
613.
0.
1.
3.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.

0.
3.
2.
2.
4.
5.

10.
9,

14.
12.
21.
25.
24.
41.
56.
72.

119.
193.
300.
476.
732.

1443.
2673.

427.
6.

19.
21.
18.
37.
66.
92.

109.
180.
262.
558.

1045.
463.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
1.
0.
0.

0.
1.
6.
3.
4.
3.
7.
9.

18.
21.
11.
25.
34.
37.
74.
82.

128.
201.
320.
486.
776.

1580.
2793.

229.
13.
20.
17.
23.
44.
74.
98.

109.
199.
297.
577.
956.
294.

0.
0.
2.
1.
1.
0.
0.
0.
0.
0.
0.
0.
0.
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Westinghouse Hanford Co.

G E N E R A L A L P H A E N E R G Y
Rev. 2.01

A N A L Y S I S

DATA REDUCTION REPORT

SAMPLE
J 1448-5681

File ID: 4a4107.CNF

Counted on:
Detector: A
Geometry number: 1
Count time:

1/17/94 @17: 4
EA4

86400. Sec

PEAK ANALYSIS

Peak height Peak center
Initial Final Initial Final
579.8 579.8 355.218 355.218
14.2 14.2 270.783 270.568

FWHM
Initial Final
24.000 18.504
60.000 156.078

Tau
Initial Final
12.000 5.026
30.000 17.021

PEAK RESULTS
Peak Error Limit: 25%

Peak
In Isotope

Ra224
Pu236

2 Th228
Am243

AEA Peak Centroid Count %err
Frac Exp. Obs. Diff. FWHM Rate c/m @95

0.936 5.680 5.721 -.0410.09 10.48 1.6
5.756 5.721 0.035

0.063 5.430 5.331 0.0990.7.2 0.70 13.5
5.276 5.331 -.055

d/m
152.8
146.5

13.6
9.7

Activity
uCi/ea

0.688E-04
0.660E-04
0.611E-05
0.438E-05

0.999 <--valid peaks only--> 11.19

DETECTOR CALIBRATION
Energy(MEV) = 4.087 + (0.0046)*Channel

Energy range (MeV): 4.087 TO 6.442
Efficiency = 0.0730 CPM/DPM

TOTAL COUNT DATA:

Item
Raw spectrum
Smoothed
Composite fit
Residuals

Total
16127.0
16127.0
16108.8

18.2

% Recovery
100.000
100.000
99.887
0.113

Analyzed by:

643

WHC-SD-WM-DP-062, REV. 0

Peak
ID
1
2

Totals:

MB



Spectrum 4a41C7.CNF
1 Legend: Raw = .... Modeled Peaks = 1,2,.., etc Display Max.:

WHC-SD-WM-DP-062, REV. 0

....

...... . ..

.... . .
1
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AEA Spectrum:
1

11
21
31
41

6±
71
81
91

101
111
121
131
141
151
161
171
181
191
201
211
221
231
241
251
261
271
281
291
301
3:
32i
331
341
351
361
371
381
391
401
411
421
431
441
451
461
471
481
491
511

0.
0.
0.
0.
0.
0.
0.
1.
0.
0.
1.
0.
0.
0.
2.
3.
3.
1.
2.
4.
4.
2.
3.
2.
3.

10.
11.
19.
11.
15.
20.
40.
65.

102.
269.
532.
523.

7.
0.
0.
1.
2.
0.
2.
0.
0.
0.
1.
1.
0.
0.

Raw Data.Dump for
0.
0.
0.
0.
0.
0.
0.
0.
2.
0.
1.
0.
1.
2.
0.
0.
2.
0.
0.
3.
4.
2.
3.
7.
4.
7.
9.

15.
15.
18.
22.
28.
60.

112.
280.
573.
436.

1.
0.
0.
0.
0.
0.
0.
0.
0.
0.
1.
4.
0.
0.

0.
0.
0.
0.
0.
0.
1.
0.
1.
0.
1.
0.
1.
1.
3.
2.
0.
4.
1.
3.
3.
4.
3.
1.
4.
8.

20.
13.

9.
22.
23.
33.
63.

109.
330.
577.
408.

0.
0.
0.
1.
0.
D.
1.
0.
0.
0.
0.
1.
0.

0.
0.
0.
0.
0.
0.
0.
0.
0.
2.
0.
0.
1.
1.
0.
1.
1.
4.
5.
1.
6.
7.

10.
6.
6.
4.
9.

14.
15.
24.
25.
48.
66.

140.
363.
615.
357.

0.
0.
0..
1.
0.
0.
0.
1.
0..
1.
0.1
1.1
0.

WHC-SD-WM-DP-062, REV. 0
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4a4107
0.
0.
0.
0.
0.
0.
0.
0.
1.
0.
0.
0.
1.
0.
0.
1.
0.
0.
3.
2.
4.
4.
5.
5.
6.

11.
14.
15.
13.
15.
22.
29.
76.

147.
415.
608.
252.

0.
1.
0.
0.
1.
0.
0.
0.
0.
0.
1.
1.
0.

.CNF
0.
0.
2.
0.
0.
0.
0.
0.
2.
2.
0.
0.
0.
0.
2.
0.
2.
1.
1.
3.
6.
6.
8.
1.
2.
6.
9.

14.
12.
17.
38.
32.
74.

152.
388.
609.
174.

0.
0.
1.
0.
0.
0.
1.
0.
0.
0.
0.
0.
0.

0.
0.
1.
0.
0.
0.
0.
0.
0.
1.
0.
0.
1.
0.
2.
1.
2.
2.
3.
2.
5.
6.
3.
2.
3.

12.
13.
12.
22.
24.
26.
39.
73.

173.
462.
548.
111.

0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.

0.
0.
1.
1.
0.
0.
2.
1.
0.
1.
1.
0.
0.
1.
1.
0.
0.
1.
4.
3.
3.
9.
6.
5.
5.
5.

12.
11.
14.
16.
32.
52.
82.

193.
460.
554.

68.
0.
0.
0.
1.
0.
0.
0.
0.
0.
0.
1.
0.
0.

0.
0.
0.
0.
2.
0.
1.
0.
0.
4.
0.
1.
0.
3.
1.
0.
1.
4.
0.
1.
1.
2.
5.
4.
6.
2.

19.
11.
18.
19.
27.
48.

101.
231.
464.
561.

35.
0.
0.
0.
0.
1.
0.
0.
0.
0.

-1.
1.
0.
0.

2
5
5



G E N E R A L

Westinghouse Hanford Co.

A L P H A E N E R G Y
Rev. 2.01

DATA REDUCTION REPORT

A N A L Y S I S

WHC-SD-WM-DP-062, REV. 0
SAMPLE

J 1446-5781
File ID: 2a2538.CNF

Counted on: 1/17/94 @17: 3
Detector: AEA2
Geometry number: 1
Count time: 86406. Sec

PEAK ANALYSIS

Peak height
Initial Final
856.2 856.2
193.9 193.9
1390.1 1390.1

1.5 1.5

Peak center
Initial Final
353.791 353.791
298.307 294.762
224.908 224.836
103.849 101.920

FWHM
Initial Final
28.000 27.774
24.000 20.357
24.000 22.221
4.000 0.000

Tau
Initial
14.000
12.000
12.000
2.000

PEAK RESULTS
Peak Error Limit: 25%

ID Isotope
1 Cm243

Pu236
2 Am241

Pu238
3 Pu239

Pu240

AEA Peak Centroid Count
Frac Exp. Obs. Diff. FWHM Rate c/m

0.355 5.786 5.743 0.0430.13 23.11
5.756 5.743 0.013

0.077 5.480 5.465 0.0150.10 5.04
5.499 5.465 0.034

0.583 5.143 5.137 0.0060.10 38.15
5.144 5.137 0.007

???? 4.559 0.00

%err
@95
1.1

3.1

0.8

1000.

d/m
316.3
235.6

53.6
69.9

381.1
381.1

Activit,
uCi/ea

0.142E-03
0.106E-03
0.241E-04
0.315E-04
0. 172E-03
0. 172E-03

1.013 <--valid peaks only--> 66.30

DETECTOR CALIBRATION
Energy(MEV) = 4.080 + (0.0047)*Channel

Energy range (MeV): 4.080 TO 6.486
Efficiency = 0.1001 CPM/DPM

TOTAL COUNT DATA:

Item
Raw spectrum
Smoothed
Composite fit
Residuals

Total
94227.0
94227.0
95477.3
-1250.3

% Recovery
100.000
100.000
101.327
-1.327

Analyzed by:
MB

65Z

Peak
ID
1
2
3
4?

Final
4.149
2.926
3.005
3.758

Totals:



Spectrum 2a2538.CNF
1 Legend: -Raw = .... Modeled Peaks = 1,2,.., etc Display Max.: 10721. 9

WHC-SD-WM-DP-062, REV. 0

2....

3
3

.3

......................
3.........3.......

..........................................................--................................................... ..
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1
..................1
..............1...
................................ 1..
................................... 1.
................ 1.
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Raw Data Dump for AA Spectrum: 2a2538.CNF
1 0. 0. 0. 0. CL 0. 0. 0. 0. 0.

11 0. 0. 0. 0. 0, 0. 0. 2. 1. 6.
21 3. 4. 3. 5. 3. 4. 2. 9. 6. 1.

1. 1. 6. 2. 2. 6. 5. 2. 10. 1.
O1 10. 8. 7. 2. 5. 2. 6. 2. 6. 7.

A 7. 2. 9. 91 7. 7. 8. 10. 5.
'A LI. 4. 3. 12. J lt 10. 4. 14. 8.
71 11. 4. 12. 6. 8, 7. 16. 9. 4. 10.
31 O. 12. 7. 13. 9. 10. 15. 8. 8.
91 7. 8. 16. 13. 15, 11. 12. 12. 10. 15.
1:1 12. 25. 13. 15, 20, 16. 14. 14. 11. 14.
111 15. 14. 18. 17. 20. 13. 26. 20. 26. 28.
121 25. 33. 23. 22. 15. 28. 20. 29. 33. 20.
131 38. 19. 40. 25. 29. 29. 31. 36. 32. 47.
141 32. 40. 24. 37. 45. 50. 42. 61. 56. 41.
131 51. 51. 44. 57. 71. 61. 57. 83. 70. 92.
161 70. 81. 90. 82. 93. 102. 105. 104. 124. 135.
171 118. 120. 151. 150. 142. 160. 189. 174. 188. 196.
181 219. 220. 258. 251. 264. 259. 313. 316. 328. 378.
191 391. 425. 416. 455. 476. 517. 543. 594. 608. 637.
201 694. 702. 707. 761. 831. 863. 884. 996. 954. 1017.
211 994. 1048. 1156. 1225. 1147. 1155. 1339. 1322. 1346. 1428.
221 1404. 1394. 1382. 1442. 1418. 1464. 1340. 1433. 1288. 1180.
231 1157. 1048. 882. 783. 642. 571. 461. 396. 287. 233.
241 166. 136. 95. 64. 58. 65. 47. 45. 37. 52.
251 39. 50. 50. 42. 58. 58. 49. 63. 62. 64.
261 80. 74. 83. 75. 80. 109. 88. 88. 121. 119.
271 117. 118. 136. 144. 143. 151. 143. 157. 158. 167.
281 161. 165. 202. 197. 219. 236. 205. 232. 255. 252.
291 239. 265. 262. 271. 305. 280. 266. 278. 290. 279.
301 265. 257. 253. 251. 219. 219. 190. 194. 188. 142.
311 174. 147. 156. 142. 157. 162. 154. 179. 169. 174.
321 245. 231. 258. 242. 278. 254. 299. 302. 326. 353.
331 413. 374. 419. 459. 491. 545. 545. 534. 604. 621.
341 641. 681. 700. 727. 749. 739. 746. 839. 822. 886.
351 845. 849. 904. 839. 862. 832. 873. 792. 824. 778.
361 715. 668. 525. 459. 437. 374. 275. 245. 185. 114.
371 81. 74. 35. 31. 24. 11. 10. 6. 1. 3.
381 1. 1. 2. 0. 0. 0. 0. 0. 1. 1.
391 0. 0. 0. 0. 1. 3. 0. 2. 1. 1.
401 0. 1. 1. 0. 0. 1. 1. 2. 2. 1.
411 1. 0. 1. 0. 2. 2. 1. 1. 0. 1.
421 0. 0. 1. 3. 0. 1. 3. 1. 0. 0.
431 0. 3. 0. 1. 0. 0. 2. 0. 0. 1.
441 0. 1. 0. 0. 0. 1. 1. 1. 0. 1.
451 2. 2. 1. 0. 1. 0. 0. 0. 1. 0.
461 0. 1. 2. 1. 1. 2. 2. 2. 1. 3.
471 4. 5. 3. 1. 2. 5. 2. 8. 1. 3.
481 4. 0. 2. 4. 1. 0. 2. 0. 1. 1.
491 0. 0. 0. 1. 0. 0. 0. 0. 0. 0.
511 0. 0.

WHC-SD-WM-DP-062, REV. 0
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IY16 cw- - ( -I/etr-),?

G E N E R A L

Westinghouse Hanford Co.

A L P H A E N E R G Y
Rev. 2.01

DATA REDUCTION REPORT

A N A L Y S I S

WHC-SD-WM-DP-062, REV. 0
SAMPLE

J 1446-5781
File ID: 5a5028.CNF

Counted on: 1/17/94
Detector: AEA5
Geometry number: 1
Count time:

@17: 5

86403. Sec

PEAK ANALYSIS

Peak height
Initial Final
1021.8 1021.8
698.4 698.4

0.0 0.1

Peak center
Initial Final

347.756 347.756
219.228 218.743
29.188 29.188

FWHM
Initial Final
36.000 45.912
30.000 28.969
0.000 0.100

Tau
Initial
18.000
15.000
0.000

PEAK RESULTS
Peak Error Limit: 25%

Pe-k
Isotope

1 Pu236
Ra224

2 Pu239
Pu240

Totals:

AEA Peak Centroid Count %err
Frac Exp. Obs. Diff. FWHM Rate c/m @95
0.706 5.756 5.691 0.0650.21 69.19 0.6

5.680 5.691 -.011
0.427 5.143 5.097 0.0460.13 41.85 0.9

5.144 5.097 0.047
4.225

1.133 <--valid peaks only-->

Activity
d/m uCi/ea
450.5 0.203E-03
469.7 0.212E-03
267.1 0.120E-03
267.1 0.120E-03

0.00 *****

111.04

DETECTOR CALIBRATION
Energy(MEV) = 4.091 + (0.0046)*Channel

Energy range (MeV): 4.091 TO 6.446
Efficiency = 0.1567 CPM/DPM

TOTAL COUNT DATA:

Item
Raw spectrum
Smoothed
Composite fit
Residuals

Total
141143.0
141142.7
159898.6
-18755.6

% Recovery
100.000
100.000
113.288
-13.288

Analyzed by:

- 655

Peak
ID
1
2
3?

Final
2.041
1.353
0.100

MB



Spectrum 5a5028.CNF
1 Legend:' Raw = .... Modeled Peaks = 1,2,.., etc

2
2
2
2
2

Display Max.: 8086.0

WHC-SD-WM-DP-062, REV. C
2
2
2
2
2
2
2
2
2
2
2
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Raw Data Dump for AEA Spectrum: 5a5028.CNF
1 '0 - 0. 0. 0. 0. 0. 0. 0. 0. 0.

11 0. 0. 0. 0. 0. 0. 5. 29. 16. 19.
21 27. 24. 26. 23. 19. 36. 19. 20. 35. 26.
31 22. 24. 18. 22. 24. 20. 33. 29. 23. 32.
41 25. 27. 29. 28. 31. 27. 24. 22. 26. 20.

32. 23. 21. 33. 30. 39. 28. 37. 25. 37.
6. 35. 39. 42. 38. 38. 47. 37. 37. 37. 31.
71 43. 32. 64. 55. 44. 32. 55. 48. 41. 47.
81 49. 42. 55. 42. 56. 48. 49. 71. 61. 64.
91 57. 59. 60. 77. 61. 62. 55. 67. 89. 59.
101 64. 73. 80. 101. 71. 87. 86. 106. 74. 73.
111 95. 96. 98. 90. 111. 102. 107. 111. 111. i06.
121 116. 134. 133. 134. 135. 134. 132. 145. 155. 168.
131 161. 146. 176. 172. 184. 171. 178. 188. 177. 206.
141 194. 202. 214. 223. 245. 272. 264. 255. 286. 285.
151 305. 297. 277. 340. 323. 306. 342. 369. 383. 355.
161 394. 376. 398. 464. 397. 415. 458. 487. 481. 473.
171 504. 480. 505. 506. 516. 528. 599. 585. 547. 636.
181 634. 597. 629. 630. 678. 639. 625. 665. 697. 665.
191 656. 728. 682. 730. 687. 726. 719. 687. 747. 769.
201 812. 778. 833. 778. 823. 807. 810. 905. 814. 867.
211 886. 821. 803. 864. 854. 887. 901. 950. 934. 894.
221 932. 858. 898. 900. 824. 811. 820. 779. 753. 646.
231 615. 512. 470. 488. 361. 329. 277. 267. 238. 215.
241 209. 180. 195. 169. 173. 173. 168. 171. 203. 192.
251 190. 213. 209. 211. 233. 227. 238. 249. 235. 265.
261 247. 268. 283. 250. 292. 298. 295. 302. 299. 318.
271 332. 347. 295. 335. 354. 346. 397. 396. 406. 415.
281 419. 451. 448. 441. 445. 461. 479. 485. 524. 511.
291 541. 510. 542. 555. 566. 586. 600. 554. 614. 624.
301 626. 606. 613. 637. 709. 633. 711. 654. 617. 661.
3' 683. 653. 683. 705. 775. 759. 706. 776. 747. 738.
3'> 802. 796. 826. 812. 815. 832. 853. 824. 869. 835.
331 843. 821. 935. 926. 911. 959. 879. 948. 945. 975.
341 963. 989. 939. 964. 1005. 1048. 1070. 1009. 1025. 1010.
351 1014. 1004. 967. 953. 972. 880. 928. 772. 765. 709.
361 662. 540. 524. 445. 392. 302. 246. 207. 127. 105.
371 67. 50. 32. 16. 12. 11. 1. 2. 1. 0.
381 0. 0. 0. 0. 0. 0. 2. 0. 1. 1.
391 1. 2. 0. 1. 1. 0. 0. 3. 6. 1.
401 3. 1. 0. 1. 1. 1. 1. 0. 2. 1.
411 0. 2. 1. 3. 1. 5. 0. 1. 0. 0.
421 1. 3. 0. 0. 1. 0. 3. 1. 0. 2.
431 4. 2. 1. 1. 1. 0. 0. 2. 1. 1.
441 1. 4. 0. 0. 0. 1. 1. 1. 0. 2.
451 0. 0. 1. 0. 3. 1. 2. 0. 1. 1.
461 1. 2. 1. 1. 2. 2. 3. 3. 1. 2.
471 1. 0. 2. 2. 0. 4. 2. 4. 4. 2.
481 1. 6. 2. 2. 0. 1. 3. 1. 1. 1.
491 0. 1. 0. 0. 0. 0. 1. 0. 0. 0.
511 0. 0.

WHC-SD-WM-DP-062, REV. 0
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G E N E R A L

Westinghouse Hanford Co.

A L P H A E N E R G Y
Rev. 2.01

DATA REDUCTION REPORT

A N A L Y S I S

WHC-SD-WM-DP-062, REV. 0
SAMPLE

J 1446-5781
File ID: 6a6938.CNF

Counted on: 1/17/94 @17: 5
Detector: AEA6
Geometry number: 1
Count time: 86401. Sec

PEAK ANALYSIS

Peak height
Initial Final

12.2 12.2
307.4 307.4
184.5 184.5
200.0 200.0
489.1 489.1
446.0 446.0

Peak center
Initial Final

497.121 496.742
340.789 338.855
322.854 322.854
297.295 293.777
219.214 217.662
191.312 191.312

FWHM
Initial Final
8.000 1.228
76.000 130.910
20.000 0.279
34.000 23.774
32.000 43.735
44.000 20.297

Tau
Initial Final

4.000 2.292
38.000 54.044
10.000 0.013
17.000 0.504
16.000 19.512
22.000 0.892

PEAK RESULTS
Peak Error Limit: 25%

ID Isotope
1
2 Pu238

Ra224
3
4 Th228

Am241
5 Pu239

Pu240

AEA Peak Centroid Count
Frac Exp. Obs. Diff. FWHM Rate c/m
???? 6.376 0.05

0.157 5.499 5.650 -.1510.60 11.66
5.680 5.650 0.030

0.132 5.576 0.00 9.74
0.284 5.430 5.443 -.0130.11 21.06

5.480 5.443 0.037
0.147 5.143 5.092 0.0510.20 10.90

5.144 5.092 0.052
0.356 4.971 0.09

%err
@95
23.7
1.5

1.9
1.4

2.6

26.40 1.3

d/m

127.1
97.4
76.5

232.8
175.8

85.5
85.5

207.2

Activity
uCi/ea

0.573E-04
0.439E-04
0.345E-04
0.105E-03
0.792E-04
0.385E-04
0.385E-04
0.933E-04

1.077 <--valid peaks only--> 79.76

DETECTOR CALIBRATION
Energy(MEV) = 4.091 + (0.0046)*Channel

Energy range (MeV): 4.091 TO 6.446
Efficiency = 0.1274 CPM/DPM

TOTAL COUNT DATA:

Item
Raw spectrum
Smoothed
Composite fit
Residuals

Total
106660.0
106672.8
114925.9
-8265.9

% Recovery
100.000
100.012
107.750
-7.750

658

Peak
ID
1?
2
3
4
5
6

Totals:



Analyzed by:
MB

WHC-SD-WM-DP-062, REV. 0
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Spectrum 6a6bY.CNF
1 Legend:' Raw = .... Modeled Pens = 1,2,.., etc
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Raw Data Dump
0:
0.

41.
48.
48.
60.
91.
91.

112.
128.
128.
182.
250.
318.
327.
429.
465.
580.
598.
623.
575.
645.
671.
443.
210.
223.
239.
279.
309.
351.
346.
312.
318.
300.
288.
300.
213.

68.
1.
1.
0.
1.
1.
1.
2.
1.
1.
8.
1.
2.
0.

for AEA Spectrum:
- 0.

0.
44.
34.
43.
47.
70.
88.

103.
123.
176.
215.
242.
328.
352.
432.
533.
584.
594.
581.
603.
651.
601.
459.
237.
235.
270.
255.
304.
360.
354.
344.
319.
297.
301.
290.
220.

55.
6.
0.
0.
1.
0.
2.
2.
0.
0.
0.
2.
1.
0.

0.
0.

27.
40.
61.
51.
92.
74.

108.
142.
172.
207.
248.
315.
364.
420.
514.
560.
596.
661.
585.
651.
665.
382.
214.
230.
251.
285.
307.
339.
324.
307.
293.
303.
303.
289.
189.

54.
3.
2.
2.
3.
0.
2.
1.
3.
1.
5.
0.
7.

6a6938
0.
0.

46.
50.
48.
69.
84.
74.

124.
138.
167.
214.
267.
329.
400.
439.
544.
584.
630.
567.
599.
658.
609.
307.
187.
240.
260.
275.
357.
381.
375.
284.
296.
331.
335.
269.
168.

38.
1.
0.
1.
1.
1.
0.
0.
1.
2.
7.
4.
8.

.CNF
0.
0.

41.
38.
64.
56.
78.
85.

126.
165.
182.
196.
262.
315.
398.
486.
494.
572.
590.
577.
608.
679.
593.
326.
221.
232.
249.
315.
312.
339.
356.
299.
324.
273.
294s
253.
148.

21.
1.
2.
1.
3.
0.
1.
0.
0.
1.
4.
0.

21.

0.
17.
43.
39.
53.
53.
57.

120.
124.
138.
200.
243.
264.
339.
418.
458.
522.
599.
601.
584.
624.
648.
584.
285.
198.
230.
281.
291.
317.
369.
321.
300.
327.
283.
259.
266.
139.

21.
1.
1.
0.
0.
3.
2.
1.
0.
1.
2.
0.

20.

0.
38.
32.
51.
59.
66.
75.
96.

110.
162.
191.
231.
298.
345.
385.
466.
537.
618.
588.
609.
585.
677.
492.
299.
189.
235.
274.
335.
347.
344.
340.
305.
274.
317.
306.
248.
115.

13.
1.
1.
1.
4.
4.
0.
0.
2.
0.
2.
2.
4.

0.
26.
48.
37.
48.
82.
79.
99.

134.
134.
193.
234.
302.
356.
409.
499.
492.
602.
533.
554.
588.
679.
491.
249.
197.
219.
272.
328.
316.
354.
345.
300.
309.
323.
312.
236.

95.
10.

1.
2.
2.
0.
1.
2.
1.
0.
2.
1.
3.
0.

0.
36.
35.
66.
59.
65.
85.
90.

121.
144.
214.
213.
307.
373.
421.
492.
555.
601.
626.
594.
631.
648.
474.
278.
216.
225.
261.
327.
362.
335.
317.
310.
318.
306.
323.
237.

84.
6.
0.
2.
1.
0.
1.
1.
1.
2.
5.
0.
0.
0.

WHC-SD-WM-DP-062, REV. 0
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G E N E R A L

Westinghouse Hanford Co.

A L P H A E N E R G Y
Rev. 2.01

DATA REDUCTION REPORT

A N A L Y S I S

WHC-SD-WM-DP-062, REV. 0
SAMPLE

J 1446-5981
File ID: 8a8678.CNF

Counted on: 1/17/94
Detector: AEA8
Geometry number: 1
Count time:

@17: 7

86400. Sec

PEAK ANALYSIS

Peak height
Initial Final
1892.4 1892.4
569.5 569.5

7706.9 7706.9

Peak center
Initial Final

359.980 359.980
301.380 301.365
228.037 228.037

FWHM
Initial Final
14.000 7.543
16.000 8.377
16.000 7.899

Tau
Initial
7.000
8.000
8.000

PEAK RESULTS
Peak Error Limit: 25%

ID Isotope
1 Cm244

Cm243
2 Pu238

Am241
3 Pu239

Pu240

AEA Peak Centroid Count
Frac Exp. Obs. Diff. FWHM Rate c/m
0.196 5.796 5.788 0.0080.04 21.66

5.786 5.788 -.002
0.059 5.499 5.512 -. 0130.04 6.56

5.480 5.512 -. 032
0.742 5.143 5.168 -. 0250.04 81.98

5.144 5.168 -. 024

%err
@95
1.1

2-0

0.6

d/m
170.1
233.0

71.5
54.8

644.0
644.0

Activity
uCi/ea

0.766E-04
0. 105E-03
0.322E-04
0.247E-04
0.290E-03
0.290E-03

0.998 <--valid peaks only--> 110.19

DETECTOR CALIBRATION
Energy(MEV) = 4.096 + (0.0047)*Channel

Energy range (MeV): 4.096 TO 6.502
Efficiency = 0.1273 CPM/DPM

TOTAL COUNT DATA:

Item
Raw spectrum
Smoothed
Composite fit
Residuals

Total
159048.0
159048.0
158673.3

374.7

% Recovery
100.000
100.000
99.764
0.236

Analyzed by:
MB

662

Peak
ID
1
2
3

Final
3.277
3.887
4.378

Totals:



Spectrum 8a8678.CNF
1 Legend:. Raw = .... Modeled Peaks = 1,2,.., etc Display Max.:

WHC-SD-WM-DP-062, REV. 0
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Raw
1

11
21
31
41
51
61
71
81
91

101
111
121
131
141
151
161
171
181
191
201
211
221
231
241
251
261
271
281
291
301
311
321
331
341
351
361
371
381
391
401
411
421
431
441
451
461
471
481
491
511

AEA Spectrum:Data Dump for
0- a0.
0. 0.
3. 2.
0. 4.
3. 5.
1. 4.
1. 2.
3. 5.
2. 3.
8. 5.
6. 3.
7. 2.
4. 6.
6. 3.

13. 5.
8. 9.

12. 13.
16. 12.
31. 27.
63. 62.

149. 138.
717. 802.

4456. 5069.
6642. 5394.

53. 19.
9. 5.
7. 13.

19. 11.
27. 46.

201. 270.
619. 618.

49. 32.
8. 8.

23. 37.
158. 210.
979. 1051.

2000. 1880.
36. 11.

0. 1.
0. 1.
2. 0.
3. 3.
2. 3.
0. 0.
0. 0.
0. 0.
0. 0.
1. 0.
0. 0.
0. 0.
1. 0.

0.
0.
2.
1.
4.
2.
2.
4.
3.
4.
5.
5.
3.
4.
4.
8.

12.
17.
26.
57.

151.
1050.
5700.
4291.

15.
8.

15.
8.

60.
309.
580.

13.
15.
26.

253.
1216.
1590.

6.
0.
0.
2.
1.
6.
1.
0.
0.
0.
1.
2.
0.

0.
0.
5.
3.
6.
6.
5.
1.
6.
3.
4.
8.
6.
3.
5.
6.

13.
10.
32.
57.

163.
1320.
6690.
3083.

10.
6.
8.

12.
64.

366.
521.

10.
16.
33.

280.
1356.
1296.

5.
0.
0.
0.
5.
0.
0.
0.
0.
0.
0.
0.
0.

8a867
0.
0.
2.
0.
0.
3.
3.
3.
4.
5.
2.
3.
6.
5.
4.

10.
6.

13.
23.
53.

214.
1518.
7420.
2119.

2.
9.

12.
18.
88.

444.
463.

8.
19.
46..

359.
1523.
995.

0.
0.
0.
2.
3.
1.
0.
0.
0.
0.
0.
0.
0.

8. CNF
0.
0.
2.
1.
3.
2.
2.
5.
6.
4.
5.
8.
5.
6.
5.
9.

10.
16.
41.
79.

268.
1932.
8061.
1349.

4.
11.
13.
16.
86.

400.
373.

5.
15.
68.

474.
1715.
688.

0.
1.
1.
-3.
1.
1.
0.
0.
0.
0.
2.
0.
0.

0
1
1
1
1
3
3
4
4
9
2
7
8
8

10
4

20
21
28
79

327
2286
8402

831
4
6
7

20
116
479
294

4
14
68

537
1791
443

1
0
1
3
4
1
1
0
0
0
1
0
0

0.
1.
4.
4.
4.
4.
0.
2.
2.
6.
3.
6.
5.

10.
8.

13.
14.
18.
35.
75.

342.
2805.
8428.

496.
4.
6.

13.
18.

138.
543.
193.

13.
22.
85.

695.
1947.
274.

2.
0.
0.
0.
1.
0.
1.
0.
2.
0.
0.
1.
0.

0.
7.
1.
6.
2.
3.
3.
4.
6.
3.
5.
5.
4.
5.

11.
15.
17.
23.
46.
96.

488.
3093.
8252.

234.
5.
9.

16.
17.

203.
572.
131.

6.
25.

112.
795.

2013.
162.

0.
0.
0.
1.
6.
0.
0.
0.
0.
0.
1.
0.
0.

0.
3.
4.
3.
5.
5.
3.
1.
2.
8.
5.
7.
5.
8.

10.
7.

12.
24.
40.

112.
513.

3772.
7534.

131.
3.
8.

19.
26.

210.
621.

74.
7.

18.
125.
931.

2059.
70.

0.
0.
1.
2.
6.
0.
0.
0.
0.
1.
0.
1.
0.

WHC-SD-WM-DP-062, REV. 0
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G E N E R A L

Westinghouse Hanford Co.

A L P H A E N E R G Y
Rev. 2.01

DATA REDUCTION REPORT

A N A L Y S I S

WHC-SD-WM-DP-062, REV. 0
SAMPLE

J 1446-5081
File ID: 7a7465.CNF

Counted on:
Detector: A
Geometry number: 1
Count time:

1/17/94 @17: 6
EA7

86404. Sec

PEAK ANALYSIS

Peak height Peak center
Initial Final Initial Final
727.6 727.6 354.991 354.587
199.2 199.2 299.090 296.706

2652.1 2652.1 224.363 222.972

FWHM
Initial Final
26.000 26.867
24.000 19.421
26.000 25.432

Tau
Initial
13.000
12.000
13.000

PEAK RESULTS
Peak Error Limit: 25%

Isotope
1 Cm243

Pu236
2 Am241

Pu238
3 Pu239

Pu240

AEA Peak Centroid Count
Frac Exp. obs. Diff. FWHM Rate c/m

0.198 5.786 5.753 0.0330.13 18.79
5.756 5.753 0.003

0.057 5.480 5.481 -.0010.09 5.43
5.499 5.481 0.018

0.747 5.143 5.134 0.0090.12 70.80
5.144 5.134 0.010

%err
@95
1.2

2.8

0.6

d/m
249.6
185.9

56.0
73.1

686.7
686.7

Activity
uCi/ea

0.112E-03
0.838E-04
0.252E-04
0. 329E-04
0.309E-03
0.309E-03

1.002 <--valid peaks only--> 95.01

DETECTOR CALIBRATION
Energy(MEV) = 4.086 + (0.0047)*Channel

Energy range (MeV): 4.086 TO 6.493
Efficiency = 0.1031 CPM/DPM

TOTAL COUNT DATA:

Item
Raw spectrum
Smoothed
Composite fit
Residuals

Total
136551.0
136537.9
136821.7

-270.7

% Recovery
100.000
99.990
100.198
-0.198

Analyzed by:

665

Peak
ID
1
2
3

Final
4.287
2.561
3.751

Totals:

MB



Spectrum 7a7465.CNF
I Legend: Raw'= .... Modeled Peaks = 1,2,.., etc Display Max.: 20688.2

WHC-SD-WM-DP-062, REV. 0
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.aw Zeta

ii 0.

9.
41 9.

14.
8.

?1 10.
81 22.
91 19.
01 30.
11 35.
21 35.
31 58.
41 79.
51 113.
61 141.
71 256.
81 462.
91 775.
01 1339.
11 2079.
21 2714.
31 2073.
41 106.
51 37.
61 57.
71 97.
81 168.
91 251.
01 270.
1 ~ 118.

190.
31 310.
41 522.
51 699.
61 589.
71 38.
81 0.
91 1.
01 1.
11 1.
21 0.
31 0.
41 0.
51 0.
61 0.
71 2.
81 0.
91 0.
11 14.

-:ump .or AA Spec:rum
- 0

0.

7.
1:3.
23.

8.
14.
164
35.
32.
52.
51.
74.

108.
180.
269.
436.
808.

1402.
2056.
2699.
1910.

56.
35.
60.

106.
174.
232.
212.
122.
183.
329.
543.
706.
576.

20.
0.
0.
3.
0.
0.
0.
0.
0.
0.
0.
4.
0.
0.

0.
0.

1.2.
1.0.
11.
10.
10.
22.
20.
23.
31.
29.
50.
66.

104.
111.
178.
277.
494.
874.

1386.
2158.
2749.
1649.

45.
37.
67.

104.
190.
255.
254.
109.
174.
361.
525.
778.
484.

7.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.

I.

1 5.

12.
21.
19.
14.
27.
3.3.
33.
38.
41.
53.
89.

151.
198.
308.
464.
847.

1538.
2347.
2663.
1353.

38.
30.
71.

112.
169.
235.
230.
152.
211.
342.
579.
741.
455.

5.
0.
1.
1.
2.
1.
0.
0.
0.
0.
0.
0.
0.

, a;~ 4,a,
0.

13.
16.
12.
14.
20.
15.
25.
22,
26.
37.
40.
80.
88.

160.
187.
343.
494.
938.

1530.
2409.
2656.
1091.

39.
47.
80.

126.
231.
248.
229.
118.
224.
386.
663.
732.
374.

4.
1.
0.
0.
0.
0.
0.
0.
0.
1.
0.
0.
0.

26.
24.
36.
40.
55.
82.
94.

129.
219.
365.
578.

1010.
1583.
2481.
2603.

767.
30.
42.
83.

155.
211.
267.
226.
122.
226.
373.
708.
710.
318.

0.
0.
0.
1.
0.
0.
0.
1.
0.
0.
0.
0.
0.

0.
2.

13.
12.
15.
12.
18.
15.
26.
28.
33.
48.
58.
70.
90.

132.
204.
363.
637.

1000.
1794.
2523.
2550.

542.
29.
50.
90.

127.
234.
289.
215.
144.
258.
432.
676.
694.
192.

1.
0.
0.
2.
1.
0.
0.
0.
0.
2.
0.
0.
0.

0.
12.

8.
13.

9.
12.
14.
12.
22.
38.
33.
59.
45.
60.
92.

145.
229.
382.
630.

1043.
1875.
2609.
2519.

402.
.38.
59.
78.

132.
229.
250.
164.
132.
271.
428.
680.
654.
165.

0.
0.
0.
2.
0.
0.
0.
0.
2.
1.
0.
0.
0.

0.
13.
11.

8.
14.
13.
25.
11.
27.
18.
23.
42.
51.
75.
95.

175.
256.
408.
683.

1153.
1868.
2563.
2392.

226.
33.
57.

103.
170.
213.
263.
176.
144.
272.
503.
679.
675.
120.

1.
1.
1.
1.
1.
0.
0.
0.
0.
0.
1.
0.
0.

0.
3.

11.
11.

8.
11.
22.
25.
22.
38.
31.
41.
51.
73.

120.
165.
275.
387.
739.

1258.
1932.
2660.
2366.

164.
44.
60.

108.
159.
265.
257.
146.
168.
296.
494.
702.
631.

73.
0.
0.
1.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
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WESTINGHOUSE HANFORD COMPANY

222-S LABORATORY

ANALYTICAL BATCH

WHC-SD-WM-DP-062, REV

;2-/
Lab Segment Serial No. Customer ID:

Analysis: Sample Prep:

Instrument: 6,53 -1 37 Procedure/ Rev: ) - C

Technologist: - Date:
4-3a44a? / *9- 9j%.

Starting Time: Temperature .

Ending Time: 40 Chemist:

Comments:

Description Lab ID Description Lab ID
1Z6 11

2 _ _ _ 12
3 13
4 Snr//o n.14

5 - --,'b t0'n 
- 15

6 y . 16

7 T4 17
8 18
9 19

10 20

Standard Primary Book No. Second Book No. Third Book No. and Final Vol. of
Type and Aliquot Vol. and Aliquot Vol. Aliquot Vol. Standard

A-6000-881 (03/92)



WHC-SD-WM-DP-062, REV. 0 ( A

__________i , ,,____

NARRATIVE: K NO SPECIAL PROBLEMS/METHOO VARIATIONS IN THIS BATCH
LIST SPECIFIC PROBLEMS/VARIATIONS FOR THIS BATCH:

The eults fr te standard " In uCI/L

The rMlts tor the epike aIn percent ruory.

663

ANALYTICAL BATCH SUMMARY SHEET

METHOD: DATE START:
LA-503-156 January 5, 1994

PREPARED BY: DATE COMPLETE:
L.L. Fritts If '7 January 13,1994

UNITS: uCI/mL I I
SPL NAME SPL ID ANALYTE RESULT #1 RESULT #2 RESULT #3 AVERAGE 2*S0 PREC %REC DET LIM % CT ER

SM 53843 J1401 Am-241 3.22E+1 120.2 4.9SE-3 8.0

BLANK J1402 Am-241 <2.03E-3 35.5 2.63E-3 74.3

KESSD J1424 AM.241 824E-3 8.64E-3 8.28E-3 8.39E-3 4.41E-4 5 43.7 2.14E-3 9.4
51.8 1.81E-3 9.2
29.2 3.20-3 10.3

KEj1 41424 241 Spike 112.1 101.-



"ACAA'.r 'CA' CA/\ N 30X 3 'A-JC %C- V S 'ACE

-- -- 4 :- . i7' WHC-SD-WM-r
Semi Ne Sir pie ,or N Fri msse PiorImy

: 11401. -5533 :;:T :2-15-3 : 0 22
' c fetroli hor MeThod~t, dafd %" Lii,11 hre oe Nrn

Ani24 L?53-15Jz: RECOvE E14157 0

? STD

Atmaika Cagr~dano,.s. Resuhis/'Iijl "C '-4O N
ED1P R201 A '()1. 41." 80

STD# 15B1&6 BESULT -r*- ATTACH PRINTOUT
STD VAL %REC EEC

i.-zs-$ I9OQ0 M #537Z

j.Z193 + U1

Cm-243/244 pCi/L = CM * SPKA * SPKV * DF * DDF * (1000n/L) / (C243 * SS * (2220000dpm/pCi))
Am-241 pCi/L = C241 * SPKA * SPKY * D * F* (1000ML/) / (C243 * SS * (2220000dpm/pCi))
Tracer % Recovery = ((AfT / MIN C'd - BK) * 2 (C243 / (241 + C243)) /(SPKA * SPKV)) * 100
Relative Counting Error (Am-241) = Square Root of ((1 / C241) + (1/243)) * 1.96 * 100
Relative Counting Error (Cm-243/244) = Square Root of ((1 / CM) + (1/243)) * 1.96 * 100

~xn 241 iCirniL -3.22E-02 Detection
243/244 iCi/iL < 4.98E-03 [evel in

=ative coun8.0% eorA24 =L

lative coun ' error (Cm-243 244 87.8% %
-243 Tracer Recover 34.5% 4.98E-03

Data Entby: MDate: 11-Jan-94
pproved by: Date: id Cjin $1'9 A

Form 6 Rev. 1.0
670'

)P-062, REV.

Pae 1 of 1

ys-An 3 Arilyst. 4 AA y3t-

Oate Tim. Compeled La

IRsc-osl-10-01l

AM-241: LA-503-156 (D-0) LIQUID bIJrALMHU
i e (Tracer) Book Number rB4

1401-552 ivity of Am243 Tracer in dpm/mL (SPKA) 7537
I iflpe (Tracer) Volume in mL (SPKV) 0.100

olume of Sample in raL (_4 1.000
;iution Factor (DF) 101
igest Dilution Factor (DDF) 1

Am-241 Area Peak Height from AEA (C241) 1167
ERESA MIX -243 Area Peak Height from AEA (C243) 1243

+ t 2 m-243/244 Ara Peak Height from AEA (CM) 5
tal AT Count (AMT 7762

AT Count Time in Minutes (MIN Ci'd) 30
(BKG) 7

JAM 441 pCI/L =



WHC-SD-WM-DP-062, REV. 0

AMERICIUM 241 ANALYSIS - UNDIGESTED SAMPLE

i-'p--7tt-
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AC' AA..CA CA ?OX f~..VV- 0 -X. "v 5fA'-',

J 1402 .- 5682 3Z::HTCL 4 22

Am:24 1 Ll--50 3-16 v(,i 1L E14157 0
samo S0 i e'jstei ID

? O - ,LX _-__L

Rerma ks. CaIcvIt,,ns. kesu

REAGENT ELANX "AEA" - 480MIN
COUNT AS uCI/L

,Lvn '78B43

AllACH PRINTOUT

WHC-SD-WM-DP-062, REV
4 02 t-3 E . --/ML-

An. Analyst - 3 Analyst - A Analyl - 5

MsM'S H's H,%

Doat TI. Compl. j Lao U I M H

t4G-6 ft OU3

.0

AM-241: LA-503-156 (D-0) LIQUID '----BLUAw
pike (1racer) Book Number /943
t1402-562 tvity of Am243 Tracer in dpm/mL SPA 7537

pike (Tracer) Volume in maL (SPKV) 0.100
olume of Sample in mL (s 0.200

., ilution Factor (DF) 11
igest Dilution Factor (DDF) 1

A- s Am-241 Area Peak Height from AEA (C241) 7
ERESA MIX m-243 Area Peak Height from AEA (C243) 1094

' m-243/244 Area Peak Height from AEA (CM) 4
/aAT Count A ) 4066

'p'*y AT Count Time in Minutes (MN Crd) 30
LI&UID k(BE0) 1

Cm-243/244 pCi/L = CM * SPKA * SPKV * DF * DDF * (1000mn/.) / (C243 *SS * (2220000dpm/pCi))
Am-241 pCi/L = 241 * SPKA * SPKY * DF * DDF * (10OOm/L) / (C243 * SS * (2220000dpm/pCi))
Tracer % Recovery ((ATOT / MN Cd - BI) * 2 * (243 / (C41 + C243))/ (SPKA * SPKV)) * 100
Relative Counting Error (Am-241) = Square Root of ((1 / C241) + (1/C243)) * 1.96 * 100
Relative Counting Error (Cm-243/244) = Square Root of ((1 / CM) + (1/C243)) * 1.96 * 100

NOTE: Am 241 Result is a LESS THAN Value

241 pCi/mL - < 2.63E-03 Detection
m 243 244 pCi/mL - < 2.63E-03 level in
ative counting error (Am-241) = 74.3% Ci mL
lative countin error (Cm-243/244) = 98.2% ' , '' '

-243 Tracer Recovery = 35.5% 2.63E-03

Data Ent by: Date: 11-Jan-94
p roved by: Date: 1qq

Form 6 Rev. 1.0 Page 1 of 1

67z



AMERICIUM 241 ANALYSIS - UNDIGESTED SAMPLE

/ -w--9-/ ,4~'
WHC-SD-WM-DP-062, REV. 0
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DLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SPACE

Seral NO

J 1424.-5782
Samp Pont

BECHTOLD

Data Tame .ijed Prionty

12-16-93 13: 7 22

AM-241: LA-503-156 (D-0) LIQUID
pike (Tracer) Book Number /_ _43

1424-5782 tivify of Am243 Tracer in dp/mL (SP 7537
pike (Tracer) Volume in mnL (SPKV) 0.100

2394 2 olume of Sample in mL (SS) 0.200
ilution Factor (DF) 11
igest Dilution Factor (DDF) 1

A nim-241 Area Peak Height from AEA (C241) 633
ERESA MIX m-243 Area Peak Eeight from AEA (C243) 1435

t m- 243/244 Area Peak Height from AEA (CM) 6
1/05/94 otal AT Count (ATO 7206

tNiT Count Time in Minutes (MN C'd) 30
LIQUID akgund in CPM (BKG) 3

C /4 I = 4 C*L V.F( // 4 (U/

Cm-243/244 pCi/L = CM a SPKA * SPKV * DF a DDF * (1000rmL/Ip (C243 *SS # (2220000 dpm/piCi))
Am-241 pCi/L = C241 * SPKA * SPKV * DF * DDF * (1000ml/L) / (C243 * SS * (2220000dpm/pCi))
Tracer % Recovery = ((AIT / MN Cd - BKG) " 2 * (C243 / (C241 + 243)) /(SPKA * SPKV)) * 100
Relative Counting Error (Am-241) = Square Root of ((1 / C241) + (1/(243)) * 1.96 * 100
Relative Counting Error (Cm-243/244) Square Root of ((1 / CM) + (1/(243)) * 1.96 * 100

241 Ci mlr= 8.24E-03 Detection
243 244 pCi/mL = < 2.14E-03 level in

lative counting error (Am-241 = 9.4% Ci ML
lative coun t error (Cm-243/244=
-243 Tracer Recovery = 43.7% 2.14E-03

lData Entry by: 77 /2 7oEM Date: 11-Jan-94
pproved by: Date:

Form 6 Rev. 1.0 Page 1 of 1

674

4-6Mo-oI IA-10-3)

L- _--------- -

iterm~aton f lh0 SidA' 7 UnaSCharge Reiuns

Am241 ILA-53-15j Ci/ML E14157 0
SrmplSe SC.*icm.r s

? .,L-o -. n' KE65D
etnrki. Cal.uIttOnlS. esults-

COUNT AS uCI/L "AEA"- 480MIN

, "78543 ATTACH PRINTOUT

WHC-SD-WM-DP-0 62, REVO; 4  'A -5

A IF *t. An q .~, AnalystI.3 AnalystI-4 Analyst -

Not Mr H's .'s

-9

Date Tins Cornpletd La

1 '4- -1 /4



AMERICIUM 241 ANALYSIS - UNDIGESTED SAMPLE
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PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SPACE

Dat1 Tim. s slAO
12-16-93 13: 7

no' y
1221

m 441 pLi/ = U.ti412E+OO

Cm-243/244 pCi/L = CM * SPKA " SPKV * DF * DDF * (100OmL/) / (C243 * SS * (2220000dpm/pCi))
Am-241 pCi/L = 241 * SPKA * SPKV * DF * DDF a (1000ml/) / (C243 * SS * (2220000dpm/pCi))
Tracer % Recovery = ((AT / MIN CTd - BMG) 2 * (C243 / (241 + C243)) /(SPKA * SPKV)) a 100
Relative Counting Error (Am-241) = Square Root of ((I / C241) + (1/C243)) * 1.96 * 100
Relative Counting Error (Cm-243/244) = Square Root of ((I / CM) + (1/243)) * 1.96 * 100

241 nCi/mL = 8.64E-03 Detection
m 243/244 ml = < 1.81 E-03 level in
fative counting error (Am-241) = 9.2% C
lative coun error (Cm-243/244) = 65.5%

243 TracerRecovery - 51.6% 1.81E-03

Data Ent by: Date: 13-Jan-94
Approved by: bW 'k-A- Date:

"'12 Z133 ff
Seral No Sami. Point

J 1424.-5782 EECHTDLD

AM-241: LA-503-156 (D-0) LIQUID
A:& Nerial N p.ke (Tracr) Book Number784

1424-572 tivit of Am243 Traer in d m (SPKA 7537
pike (Tacer) Volume in mL (SPKV) 0.100
2 olume of Sample in l, (SS) 0.200

Dilution Factor (DD) 11
igest Dilution Factor 7(DD) 1

a >r -241 Area Peak Height from AEA ((241) 665
MX -243 Area Peak Height from AEA (C243) 1437

,m-243/44 Ara Peak Height fmm AEA (CM) 9
V/05/94 fotal AT Count (AMT 8742

PT Count Time inMinutes (MIN Crd) 30
LIQUID pek und in CPM (BKG) 7

WF

Form 6 Rev. 1.0 Page 1 of 1

Delemenalon Metod Slancard Resul ns Charge Co. Rgrunt

Am241 LA-503-156 uCi/ML E14157 0
Sample Size Cuttomat ID

? -I- M /m ' KE65D
Real ks. CalCulations. Results

COUNT AS uCI/L "AE" - 480AIN
ATTACH PRINT UT

"Ir 7j If S 4Y i Aj /,
C-SD-WM-DP-062, REV. 0 A -3 wa:404

Anal i I Anal 2 Analyst - 3 Analyst - 4 Analyst - 5

Oate Tim Con'pjec It

SA.-seO-6I StO.S3)



AMERICIUM 241 ANALYSIS

WHC-SD-WM-DP-062, REV. 0

17

677'
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- UNDIGESTED SAMPLE



J\C:" AXAzY 'Jt. ~A2 \BA3. V- 1 IV A _____

IS . i NJ -J ----- - ""1 Issue Priority

1424.-5732 HE'HT D m-:293 13: 7 22

I orrrrraio i] Mejc4s a - j7
T IJd Jus ch*'9 t P7*"'

A-m21 IF-',- u1i 'g4 E15 7 0

SanrI . u C,ttwtw I0

-i /hi -- na/ _- .KE6E5D

COUNT AS uC]/L T flP "AEA" - 40MIN

An - I Anay Ys n AnI S1. Analyst-4 Anly5'l-S

HI Ic '.HS NIS Hit

I /-5/Q IIL

AM-241: LA-503-156 (D-0) LIQUID w&Mr |
pike (Iracer) Book Number /8_43

1424-5782 Ativit of Am243 Tracer in dpm/mL (SP 7537
ike (Tracer) Volume in iL (SPKV) 0.100
lume of Sample in mL (SS) 0.200

Sution Factor (DE) 11
igest Dilution Factor (DDF) 1

At. yt~S Am-241 Area Peak Height from AA (C241) 522
1 ERESA MIX Am-243 Area Peak Height from AEA . ((43) 1177

S Im-243/244 Area Peak Height from AEA (CM) a
otalI AT Count (AIOT) 4797

p T Count Time in Minutes (MIN CPd) 30
L__UD _ackground in CPM (BKG) 1

Am 241 uiA/L = 8.2814E+00

Cm-243/244 pCi/L = CM * SPKA * SPKV * DF * DDF * (1000ml/t) / ((243 * SS * (2220000dpm/pCi))
Am-241 pCi/L = C241 * SPKA * SPKV * DF * DDF * (1000ml/t) / (C243 * SS * (2220000dpm/pCi))
Tracer % Recovery = ((AfT / MN Cd - BKG) * 2 * (243 / (241 + 243)) /(SPKA * SPKV)) 1 100
Relative Counting Error (Am-241) = Square Root of ((I / C241) + (1/C243)) * 1.96 * 100
Relative Counting Error (Cm-243/244) = Square Root of ((1 / CM) + (1/243)) * 1.96 * 100

1m241 pCi/rmL = .29E-03 Detection
m 243/244 jCi/mL - < 3.20E-03 level in

elativ counting error (Am-241 = 10.3%Ci/L
Iative counting error (Cm-243/244) = 69.5% 1 M W
-243 Tracer Recover 29.2% 3.20E-03

Data Entry by: 77 = Date: 11-Jan-94
pproved b : Date:

Form 6 Rev. 1.0 Page 1 of 1
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AMERICIUM 241 ANALYSIS - UNDIGESTED SAMPLE

WHC-SD-WM-DP-062, REV. 0
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'::-ACS A'ALYT'CA CAR IN' SOX r-OW4DO NO- WRITE N SPACE

is. No sa p s Po i t T14. I58ued Pr1o-3 7
3 1424 .- 5982 IBE:CHTCZD 12-16--93 13: 7 22

AM-241: LA-503-156 (D-0) LIQUID -cTF'lT wu-.
- Senat #0. pike ('Iracer) LHook Number/84

1424-5982 tivity of Am243 Tracer in dpmr/mL (SP 7537
Spike (Tracer) Volume in mL (SPKy) 0.200
olume of Sample in niL (SS) 0.200

9 )lution Factor (DF) 11
igest Dilution Factor (DDF) 1

Am, A-241 Area Peak Height from AEA (C241) 1200
ERESA MIX Am-243 Area Peak Height from AEA (C243) 1825

Um-243/244 Area Peak Height from AEA (CM) 7
/AT Count [AT) 10981

; ty ; CT count Tune in Minutes (MiN Crd) 30
kground i CPM (BKM) 3

Am 241 pi/L =.46 +01

Car-243/244 pCi/1 = CM * SPKA * SPKV * DF * DDF * (1i00nmL/) / (C243 *SS * (2220000dpm/pCi))
Am-241 pCi/L = C241 * SPKA * SP * DF * DDF * (1000m4/L) / (C243 * SS * (2220000dpm/Ci))
Tracer % Recovery = ((A1nT / MN Crd - BKG) * 2 * (C243 / (241 + C243))/ (SPKA * SPKv) * 100
Relative Counting Error (Am-241) = Square Root of ((1 / C241) + (1/243)) * 1.96 * 100
Relative Counting Error (Cm-243/244) = Square Root of ((1 / CM) + (1/C243)) * 1.96 * 100

241 2Ci/mL 2.46E-02 Detection
n 243/244 pCi/nL = < 6.43E-03 Level in
lative count' error (Am-241) 7.3%
lative count' error Cm-243 244) 74.2%
-243 Tracer Recovery 29.1% 6.43E-03

Data Entry by *: 73 7 = Date: 11 -Jan94
Approved by: Date:

680

VHC-4D.

Deltm.al0n Iethoc. Standrd Aesuil Units Chag Cod. Rofuns

Am241 LA--5C3-156 RECOVERY E14157 0
Samrple Si:, CJSIOVOr 10

? - L . KE65D

SAMPLE SPIKED I* - -tt-~ u "AEA" - 480M N
SPIKE ID 'ztGr93 ATTACH PRINTOUT
SPIKE VOLUME

//2-1 *- ees
/ -AnastA

Date {Tirne Con',leted L

0

-
0
Cx
N

C."

N

N4

Form 6 Rev. 1.0 Page I of 1



AMERICIUM 241 ANALYSIS - UNDIGESTED SAMPLE

3 / ~ -4 WHC-SD-WM-DP-062, REV. 0

/o9a -15f'
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0'tAC'E AVAL-YT'CA'. CARD W 9OX BWF2'O 3O wW SACE______

J 1424.-5982 EECH2CLZ 12-1(3- 3 13: 7 22
Ddt,,flltOt MectroJ tardard fl n 'i Cha'geCode Aeruns

Aa1241 RA-503-ItQVj EsCovEr E1 4157 0
S ple SZ. Customer I0

? /.2 / - /0 - , ? m L_ _ _ ?
R"mala. cahculirons Rea"t-

SAMPLE SPIKED ID 5r Q'4P "AEA-480MIN
SPIKE ID 'tWVS

SPIKE VOLUME
COUNT AS uCI/L

NHC-SD-WM-DPr062, REV. 0

A-ACH PRINTOUT

~ eec.
A I I- A Anaa AMIyl A .yset'S

Hs H' H,,

Os,. ?nidT. Comploted L

Am 241 pCi/L Z.3450E+U1

Cm-243/244 pCi/L = CM * SPKA * SPKV * DF * DDF * (i000mL/L) / (C243 * ss * (2220000dpm/pCi))
Am-241 pCi/L = C241 * SPKA * SPKV * DF * DDF * (1000mL/) / (C243 * SS * (2220000dpm/pCi))
Tracer % Recovery = ((ATT / MIN CTd - BKG) 2 * (C243 / (241 + C243)) /(SPKA * SPKV)) * 100
Relative Counting Error (Am-241) = Square Root of ((I / 241) + (1/C243)) * 1.96 * 100
Relative Counting Error (Cm-243/244) = Square Root of ((1 / CM) + (1/C243)) * 1.96 * 100

241 Ci/mL = 2.35E-02 Detection
Imn 243/244 pCi'mL - < 5.22E-03 j evel in
elative counting error (Am-241) = 7.8% a mL
lative coun 1 error Cm-243 244 = 69.5%

'am-243 Tracer Recovery 35.8% 5.22E-03

Data Entry by: * C- 13 aa.e Date: 11-Jan-94
Approved by: Date: 5.1

68?

I

AM-241: LA-503-156 (D-0) LIQUID tUr1IETArU.

Seta Nw, sike (1)acer) Book Number /97473
4yof Am243 Tracer in dpm/L (SPA 7537

. ,pke(Tracer) Volume m P)0.200

of ple in al 0.200
a, Factor (DF) 11

0 |)igstDilution Factor (DDF)9 1
a Aalst- A-241 Area Peak Height from AEA (C241)| 1024

ERESA MIX -243 Area Peak Height from AEA (243 1628
Sm-243/244 Area Peak Height from AFA (Cm) __ 8

1/05/94 otal AT Count (A1lT) 13397
g Count ime in Minutes (MIN Crd) 30

LIQUID ackground in CPM (BKG) 7

a-

*1

04x
1)

-~ I,

II

b

A

-3

~0

V4.)

se.esco-os s o-an

Form 6 Rev. 1.0 Page 1 of 1


